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Deſeription of the Prodyc 
Countries, and Marker. Towns in England-and Wales.” To 


Wages of Journey-men I with Gunter's Line, and Cagge- 
bt 


erect and fix the ſame ; with Inſtructions for Dy 
louring, and making Colours; and ſome ge nerrl Obſerva- 
ions for Gardening every Month in the Lear. Io mhich 
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or Marking on Linnen; how to Pickle and Preſerve, to.” 


and Medicines neceſſary in all Families. By George Fiſher, - - 
ccomptant. London, Printed for Edw. Midwinter, at the 


rice Two Shillings and Sixpence. 
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ether with the Carpenters plain and exact Rule: She w: 
Ts how to meaſure Carpenters, Foyners, Sawyers,” Brick- " 

layers, Plaſterers, Plummers, Maſons, Glaſiers, and Pass-. 
ters Work; how to undertake each Work, and at Whae 
Price; the Rates of each Commodity, and the common : - 
's Deſcription of the SlidingRule. Likewiſe-the Pracs | 
tical Ganger made. eaſy ; the Art of Dialling, a how £2 


„ 


i added, The Family beſt Companion, wich lues 


make divers Sorts of Wines, and many excellem Plaiſters: | | 


ree Crowns and Loking-Glaſs in $i. Paul's Churchhard. 
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Ingenicus Cocker, Ow to P eft thoau'rt gone, 5 | — 
No Art can ſhow thee fully, but thine own. 


Thy rare Arithmetick, alone Can ſhow, 


TH vaſl Sams of Thanks, we for thy Labours owe. 
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Cockers 
ARITHMETICK: 


BEING 
A plain and familiar Method, ſuitable 


to the meaneſt Capacity, for the full Under- 
ſtanding of that incomparable Art, as it is now 
taught by the ableſt Sehool- Maſters in CITY 
and COUNTRY. | | 


COMPOSED /- 


By Epwars Cocxes, late Practi- 
tioner in the Arts of Writing, Arithmetick, and 
Engraving :; Being that ſo long ſince promiſed to 
the World, 


Peruſed and Publiſhed, 


By Joun Hawxins, Writing-Maſter | 
near St, George's Church in Southwark, by the Au- 
thor's correct Copy, and commended to the 
World by many eminent Mathematicians and 
Writing Maſters in and near London. 
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The Fokr Y- FI F TR EDITION, carefully 
Corrected and Amended 


n... 


By GEORGE FISHER, Acconipt. 
Licenſed Sept. 3. 1677. Roger £ Eſtrange. 
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Printed for ED w. MID WIN r E R, at the Three 
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O his much honoured Friends Manwaring Da- 
vies of the Inner Iemple, Eq; and Mr. Humphry 
Davies of St. Mary Newington-Butts, in the County 
of S.rry. | EIN. | 

John Hawkins, as an Acknowledgment of unmerited 
Favours) humbly dedicateth this Manual of Arith- 
metick. | | 


To the READER. 


Courtedus Reader, 


1 Having had the Happineſs of an intimate Acquain- 


tance with Mr, Cocker in his Life-time, often folli- 


cited him to remember his Promiſe to the World, of 
publiſhing his Arithmetick; (but for Reaſons beſt known 


to himſelf ) he refuſed it; and after his Death) the 
Copy falling accidentally into my Hand) I thought it not 
convenient to {mother a Work of fo conſiderable a Mo- 
ment, not queſtioning but it might be as kindly accept- 
ed, as if it had been preſented by his own Hard. The 
Method is familiar and eaſy, diſcovering as well the 
- Theorick as the Practick of that neceffary Art of Vul- 
gar Arithmetick, Ard in this rew Edition there are 


many remarkable Alterations for the Benefit of the Teach- 


er or Learner, which I hope will be very acceptable to 


the World: I have alſo performed my Promiſe, in Pub- 
liſhirg the Decimal Arithmetick, which finds Encourage- 
ment to my Expectation, and the Bookſellers too. I am 


_ hire to ſerve thee, 
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Mr. Edward Cocker's 
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-PROEME PREFACE - 
YT the ſecret Influence of Rivine Providence, I have 
| been inſtrumental to the Benefit of many, by Vertue 
of thoſe uſeful Arts, Writing and Engraving: 
And do now with the ſame wonted Alacrity, caſt this my 
Arithmet ical Mite into the publick Treaſury, beſeeching the 
22 to grant the like Bleſſing to theſe as to my ; Ahn | 
Labours. a | 


Seven Sciences ſupremely excellent, 

Are the chief Stars in Wiſdom's Firmament: 

Whereof Arithmetick is one, whoſe Worth 

The Beams of Profit and Delight ſhine forth; 

This crowns the teſt, this makes Man's Mind compleat, 


This treats of Numbers, and of chis we treat. 


J have been often deſired by my intimate Friends, to pub- 


lifh 2 on this Subject, who, in a pleaſing Freedom, 


have ſignified ta me, that they expected it would be extra- | 


ordinary. How far I have anſwered their Expectation, I 


know not; but this I' know, That I have de ſigned this Work 
not extraordinary abſtruſe or profound ; but have, by all 
Means poſſible, within the Circumference of my Capacity, en- 
deavoured to render it extraordinary uſeful to all thoſe, 
Whoſe Occa ſions ſhall induce them to make uſe of Numbers. 
If it be objected, That the Books already publiſhed, treat- 
mg of Numbers, are innumerable; I anſwer, That's but 4 


ſmall Wonder, ſince the Art is infinite. But that there 


ſhould be ſo many excellent TraFs of Practical Arichmerick 
extant, and ſo little praftiſed, is to me 4 great onder; 


| M#nowing that as Merchandize is tbe Life of the Weal puk- 


lick, ſo Practical Arithmetick is the Soul of Merchandize. 
Therefore I do ingenuouſly profeſs, That in the Beginning of -. 
this Undertaking, the numerous Concerns of the honoured - 

3 22 Merchank 


5 The Proeme or Preface. 
Merchant firſt poſſeſſeth my Conſideration : And how far I 
have accommodated this Compoſure for his moſt worthy Ser- 
vice, let his own profitable Experience be Judge. 

Secondly, For your Service, moſt excellent Profeſſors, whoſe 
Underſtandings ſoar to the Sublimity of the Theory and Prac- 
tice of this noble Science, was this Arithmetical Tra tate 
Compoſed ;, which you may pleaſe to employ as a Monitor to in. 
ſtruct your young Tyrocs, and thereby tale Occa ſion to reſerve 
your precious Moments, which might be exhauſted that Way, 
for your morei mportant Affairs. 5 
Thirdty, For you the ingenious Off-ſpring of happy Parents, 
who will willingly pay the full Price of Induftry and Exerciſe 
for thoſe Arts and choice Accompliſhments, which may con- 
tribute to the Felicity of your future State : For You, I ſay, 


(ingenious Practitioners) was thus Work compoſed, which, 


may prove the Pleaſure of your Touth, and the Glory of your 
e 


Laſtly, For you the pretended Numeriſts of this Vapour ing | 


Age, who are more diſingeouſly witty to propound unneceſſary 
Queſtions, than ingenuonſly judicious to reſolve ſuch as are 


neceſſary ; for you was this Book compoſed and publiſhed, if 


you will deny your ſelves ſo much as not to invert the Streams 
of your Ingenuity, but by fludiouſly conferring with the Notes, 
Names, Orders, Progreſs, Species, Properties, Proprieties, 
Proportions, Powers, Affections, and Applications of Num- 
bers delivered herein, become ſuch Artiſts indeed, as you now 
only ſeem to be. This Arithmetick jngenio,ſly obſerved and 
diligently practisd, will turn to good Account to all that ſhall 
be concerned in Accompts ; ſince all its Rules are grounded on 
Verity, and delivered with Sincerity , the Examples built up 
gradually from the ſmalleſt Conſideration to the greateſt 3 


and all the Problems or Propoſit ions, well weighed, pertinent , 


and clear, and not one of them throughout the Tract, talen 
upon Truſt, therefore now, 1 285 e 


Zoilus and Momus, lie you down and die, 
For theſe Inventions your whole Focre defie. 


Edward Cocker, 


far 
hy Ser- 


, whoſe 
1 Prac- 
ra tate 
to in. 
reſerve 
ay, 


arents, 
xerciſe 
ay con- 
, T ſay, 
| which , 
of your * 


pouring 
eceſſary 


as are 


hed, if 
Streams 
e Notes, 
riet ies, 
E Num- 
vou now 
ed and 
at ſpall 
nded on 
built up 
reateſt 3 


ertinent , 


> Fargen 


| Mavens 27. 1677. 


Mr. Rich. Lawrence, 


Mr. William Norgate 


Courteous R EAD ER, 


Eing well acquainted with the deceaſed 
Author, and finding him knowing and 


ſtudious in the Myſteries of Numbers and 


Algebra, of which he had ſome choice Manu- 
ſcripts, and a great Collection of printed Au- 
thors in ſeyeral Languages, I doubt not but 


he hath writ his Arithmetick ſuitable to his 


own Preface, and worthy Acceptation, which 
| thought fit to certify, on a Requeſt to that 
Purpoſe, made to him that wiſheth thy Wele 


fare, and the Progreſs of wy, 


John Collens. 
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This Manual of Arithmetick is recommended 
to the Wayld by Us whoſe Names are ſub- 
ſcribed, VIZ. 


Mr. John Collens Mr, William Maſon 

Mr. james Atkin- Math, | Mr, Stephen Thomas 

fon Mr. Peter Storey 

Mr. Peter Perkins | Mr. Benj. Tichbourn 
Sen. 


Mr. pore Symmonds 
Mr, Eleazar Wigan Mr.. — Miles 


Mr. Rich. Noble of Guilford Mr. J>tah Cuffley 
Mr. ou Hawkins 


And generally Approved by all ingenious 
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HA. 1 
Notation of Numbers; 


, ok RKithmetick is an Art of Numbering or Rnowledge, 
which reacheth to Number well. And there are 


— — — —— 3 


. divers Species and Kinds of Arithmetich and 

Geometry, the which we do intend to treat of 
in order, applying the Principles of the one to the Defiui- 
tion of the other. For as Greatneſs is the Subject of Geo- | 
metry, ſo Number is the Subject of Arithmet ich; and if 
fo, then their firſt Principles and chief Fundamentals muſt 
have like Definitions; or at leaſt ſome Congruency. 

2. Number is that, by which che Quantity of any Thing 
is expreſs'd or numbet'd; as the Unite is the Number by 
which the Quantity of the Thing is expreſs'd or ſaid to be 
one, and two by which it is named two, and ;- half, by 
which it is named or called half, and che Root of 3, by 
which it is called the Root of 3, the like of any other. 

3 Hence it is that Unit is Number; for the Part is 
of the ſame Matter that is his Whole, che Unit is part of 
the Mulcitude of Units, there fore the Unit is of the ſame 
Matter, chat is the Mukitude of Units; bur the Matter 
of the Multitude of Units is Number; therefore the 
Matter of Unit is Number; for elſe, if from a Number 
given no Number be ſubtracted, che Number given re- 
maireth; as ſuppoſe 3 che given Number, if as ſome 
ſuppoſe, 1 be no Number, then t you ſubiract 1 from 
3, there muſt remain 3 ſtill; which is very abſurd 

4. Hence it will be conveniem to exe mine from wherce 
Number hath its Riſe or Begion'ing Moſt Authors main- 
tain, that Unit is the Beginning of Number, and it ſeif no 
Number; but looking upon the Principles ard Definitions 
in che firſt Rudiments of Geometry, we ſhall find that the 

DEG = Definition 
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1 Notation 
Definition of a Point is in no way congruous with the De- 
finition of an Unit in Arithmetick; and there fore One or 
Unit muſt be in che Bounds or Limits of Number, and con- 
ſequently the Beginning of Number is not to be found in 
the Number 1; wherefore making Number and Magni- 
tude congruent in Principles, and like in Definitions, we 
make and conſtitute a Cypher to be the Beginning of 
Number, or rather the Medium between increaſing and 
decreaſing Numbers, commonly called abſolute or whole 
Numbers, and negative and fractional Numbers, between 
wy ich nothing ean be imagin'd more agreeable to the Defini- 
tion of a Point in Geometry; for as a Point is an Adjunct 
-of Line, and ir ſelf no Line, ſo is a (o) Cypher an Ad junct 
of Number, and it ſelf no Number: And as a Point in 
Geometry cannot be divided or increaſed into Parts; fo 
likewiſe (o) cannot be divided or increaſed into Parts; 
for as many Points, though in Number infinite, do make 
no Line, fo many (o) Cyphers, though in Number in- 
finite, do make no Numher. For the Line 
AB cannot be increaſed by the Addition of A— -— 


the Point C, neicher the Number D be in- 5 
creaſed by the Addition of the (o) Cypher D 5 
E; for if you add Nothing to 6, the Sum E 0 
will be 6, (o) Cypher neither increaſing — 


nor diminiſhing the Number 6; bur if it be 
granted that A B he extended or prolonged 
to the Point C, fo that A C be made a con- 
tinued Line, then AB is increaſed by the 
Addition of che Point C. In like manner, if 
we grant D (6) be prolonged to E (o), fo 
that DE (60) be a continued Number, 
making 60, then 6 is avgmented by the 


Sum 6 
A— B—C 
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Aid ot (o) as conſtituting the Number (60) Sixty; and 
furthermore that 1 or Unit is material and a Number, and 
that (O) is the Beginning of Number, is proved by all Au- 
thors, although directly; for the Tables of Signs and Tar 
:Zents prove one Degree to be a Number, becauſe che Sine 
of 1 Degree is 174524, (the Radius being 100000c0) 
and the Beginning of the Table is (o), and it anſwereth 
oc, Oc. © T3 
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Map. I. Of Numbers, 3 

5. Hence it is that Number is not Quantity diſcontinued, 
or that which is but one Quintity, is not Quantity diſ- 
unct: (60) Sixty, as it is a Number, is one Quantity, 
iz. one Number (60) Sixty; therefore as it is a Num- 
er, it is not Quantity disjunF, for Number is ſome ſuch 
Thing is Magnirude, as Humidity in Water: for as Hu- 
idiry extends it ſelf chrough all and every Part of Wa- 
er, ſo Number related to Magnitude, do extend it ſelf 
rough all and every-Part of Magnitude. Alſo, as conti- 
wed Water doth anſwer continued Humidity, ſo to a con- 
inued Magnitude doth anſwer a continued Number. As 
he continued Humidity of an imire Water, ſuffereth the 
ame Diviſion and Diſtinction that his Water doth; fo the 
»2ntinued Number ſuffereth the ſame Diviſion and Di- 
inction that his Magnitude doth. And thus much con- 
ernirg the Definition and Principles of Number and Mag- 
dirude. We come now to treat of, — 

6. The Characters or Notes by which Numbers are ſig- 
i'y'd, or by which a Number is ordinarily expreſs'd; and 
hey are theſe, viz. (o) Cypher or Nothing, 1 One, 2 
Two, 3 Three, 4 Four, 5 Five, 6 Six, 7 Seven, 8 Eight, 
Nine. The Cypher, which tho'of itſelf it expreſſeth 
or any certain or known Quanxity, yet is the Beginning or 
Root of Number, and the other 9 Figures are called ſigni- 
cant Figures or Digits. - 

7. In Number of any Sort, two Things are to be conſi- 
dered, vize Notation and Numerat ion. i 5 
8. Notation teacheth how to deſcribe any Number by 
ertain Notes and Characters, and to declare the Value 
hereof being ſo deſeribed, that is by Degrees and Periods, 

9. A Degree conſiſts of chree Figures, viz. of three 
Places, comprehending Units, Tens, and Hundreds, ſo 
65 is a Degree, aud the firſt Figure (5) on the tight 
Hand, ſtands ſimpiy for his own Value, being Units, or 
ſo many Ones, viz. Five; che ſecond in order from: the 
Right, ſignifies as many times Ten as there are Units con- 
tained in it, viz, Sixty; the Third in the fame Order ſigni- 
fies ſo mavy Hundreds as it contains Uaits, fo will the Ex- 
preſſion ot the Number be Three hundred ity five, cy. 

10. A Period is when a Number confiſts of more than 


Figures or Places, and whoſe proper Order is to prick 
6. Hence B 2 


every 


Fl Netation 


«thouſand, four hundred fifty two; likewife 4,578, 236,782 


being diſtinguiſhed as you ſee, will be expreſſed thus; Fo 
thouland, five hundred ſeverity eight Millions, two hundref 


thirty ſix thouſand, ſeven hundred eighty rwwo. 
11. Number is either Abſolute or Negative. 


12. Abſolute or Intire, Whole, Increaſing Number, i 
that by which annex ing another Figure or Cypher, it be4 


comes ten times as much as it ſtood for before; and if tun 


Figures or Cyphers be annexed, it makes an hundred ti me 


as much as it ſtood for before, Fc. 4s if you annex t 


the Figure 6 a Cypher, then it will be (60) Sixty; foil 


two Cyphers are annexed, then it will be (605) Six hut 
dred, and if you do annex to it (4) Four, then it wil 


be (64) Sixty four; and if you annex (78) Seventy eight 


it will be then (678) Six hundred ſeventy eight, c. 
13. A Negative, or Broken, Fractional, Decreafin 
Number, is that which by prefixing a Foint or Prick to 
ward the left Hand, its Value has decreaſed from ſo many 
Units, ro fo many tench Parts of any Thing; and if a Poin 
and (0) Cypher, or Digit, be prefixed, it will be ther 


ſo many hundred Parts; and if a Point and two Cyphers o 


Digits be prefixed, its Value is decreaſed to be ſo man 


thouſandth Parts; as if you would prefix before the Figure 


3 a Point (.) or Prick thus (3), it is then decreaſed fron 
3 Units or 3 Integers, to 3 tenth Parts of an Unit or an In 


teger : And if you prefix a Point and Cypher thus (.03,)i 


is decreaſed from 3 Integers ta 3 hundred Parts o an 11 
teger; and by this Means 5 J. abſolute, by prefixing of 
Point, will be decreaſcd to . 5 J. negative, which is; 


tenth Yaris of a Found, <qual in Value to 10 Shilling 


and fo by prefixing of more Cyphers or Digits, its Valuc i 


decreaſed in a decuple Proportion ad infinitum. As in the 


following Scheme. or rather Order of Numbers, we hay 


placed (o) Cypher in its due Place and Order, as it is it 
the Beginning and Medium of Number; for going fron 


(S) towards the left Hand, y ou deal with intire, abſolute 
whole, increafing Numbers. | 


In 


„ Thapy 
every third Place, beginning at the right Hand, and fo o- 
to the Left; ſo the Number 63452 being given, it will 
diſtinguiſhed thus, 63.452, and cxpreſled thus, Sixty thre 
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Notation, Chap. ! 
' 19, A broken Number commonly called a Fraction, iy 
a Part or Parts of a whole Number, viz. A Part of an 
Integer, as + one Third, is one third Part of an Unit. 

20. A broken Number or Fraction, conſiſts of 2 Pattz, 
viz. the Numerator and the Denominator. 

21, The Numerator and Denominztor of a FraQion, 
are ſer one over the other, with a Line between them; 
and the Numerator is ſet above the Line, and expreſſeth 
the Parts therein contained. Z | | 

22, The Denominator of a Fraction, is the inferiour 


Number placed beiow the Line, and expreſſeth the Num- 


ber of Parts into which the Unit or Integer is divided; 
as let à be the Fraction given, fo ſhall 3 be che Numeratoy, 
and doth expreſs or number the Multitude of Parts con. 
tain'd in this Fraction, for + is a Fraction compourded of 
Fourths or Quarcers, and the Figure 3 in numbering ſhew; 
us, that in that Fragion there are 3 
Quarters; alſo in the ſame Fraction + is the Denomina- 
tor, and doth expreſs the Quality of the Fraction, viz. that 
that the whole or Integer is divided into 4 equal Parts. 

23. A broken Number is either Proper or Impro per; 
viz. proper when the Numerator is leſs than the Denomi- 
nator, for + is a perfect proper Fraction; but an improper 
Fraction hath its Numerator greater, or at leaſt equal to 
to the Denominator, thus s is an improper Eraction, the 
Reaſon is in given in the Definition. 

24. A proper broken Number, is either Simple or Com- 


Pound, viz. Simple when it hath one Denomination, and | 


Compound when ir conſiſtech of divers Denominarions ; it 
3. 75 were given, we ſay, they are each of them Sin- 
gle or Simple Fractions, becauſe they conſiſt but of one 


Numerator, and one Denominator; but if 4 of -2 of --< 


72.9 


of a Pound Sterling were given, we ſay chat it is a com- 


pound broken Number or Fraction, becauſe the Expreſ- 


ſion and Repreſentation conſiſteth of more Denominations 
than one; and ſuch by ſome are called Fraction of Frac- 
tions ; they have always this Particle (of) between them. 
25. When a ſingle broken Number or Fraction hath for 
his Denominator a Number coniſting of a Unit in the firſt 
Place towards the left Hand, and nothing but Cyphers from 
the Unit rowords the right Hand, it is ghen the more 


aptly 


of the 4h Parts off 


of Numbers. 


Chap. i Chap. 7 
ration, M apily and rightly called a decimal Fraftion-; under this 
Part of ul Head are all our decreafing Numbers placed, and in our 
n Unit. 13th Definition, called Negatives; and by the Order there 


preſcribed, we order them to be Decimals, by ſigning a 

Prick or Point before them, or the Numerator, rejecting 
the Denominaror : Therefore according to our laſt Rule, 
V --$ , are ſaid to be Decimals ; and a Decimal. 
Fraction may be expreſſed without its Denominator (as be- 
fore) by prefixing a Point or Prick before the Namerator 


zf 2 Parts 


| FraRion, 
een them ; 
expreſleth| 


 inferiowY of che ſaid Fraction, and then ſhall the former Fractions 
the Num- 25 +£ and 185 ſtand thus, . 5, and 02 
s divided; Bur oftentimes, as in the ſecond and fourth FraRions 
(UMeratoy, tt and Tes, a Prick or Point will nor do without the 
Parts con Help of a Cypher or Cyphers prefixed before the fignift- 
Dourded of cant Figures oi the Numerator, and therefore when the 
ring ſhew Numerator of a decimal Fraction conſiſteth not of fo ma- 
h Parts o ny Places as the Denominator hath Cyphers, fill up the void 
Denominz 8 Places of the Numerator with prefixing Cyphers before the 
„ viz. tha figoificanc Figures of the Numerator, and then fign for a 
Parts. ÞPecimal, ſo ſhall +-£ be ©5, and e s will be .025, and 
mpro per; +575 will be .0072. Now by this we may eaſily diſco- 
 Denomi. ver the Denominator having the Numerator, for · always the 
improper} Denominator of any decimal Fraction conſiſts of ſo many 
| equal to Cyphers, as the Numerator hath Places, with an Unit pre- 
ion, the fixed before the ſaid Cypher, vix. under the Point or Prick. 
26. A decimal Number or Fraktion, is expreſſed by 
or Com- primes, Seconds, Thirds, Fourths, Ic. and is a Number 
tion, and W decreaſing. Here inſtead of natural and common hracti- 


ations; it 


ons, as + of a Thing, we order the Thing or Integer into 


them Sin. primes, Seconds, Thirds, Fourths, Fifths, Cc. that our 
ut of one Expreſſion may be conſonant to our former Order. 

2 of 27. In decimal e richmetick, we always imagine that 
is 4 com- all intire Units, Integers, and Things, are divided firſt into 
Expreſ-. . ten equal Parts, and theſe Parts ſo divided we call Primes; 
minat'ons and Secondly, we divide alſo each of the former Primes 
of Frac- into other ten equal Parts, and every of theſe Diviſions we 
n them. call Seconds; and Thirdly; we divide each of the ſaid 
hath for Seconds into ten other equal Parts, and thoſe fo divided, 
n the firſt we call Thirds; and ſo by decimating the former, and 
wy from ſubdecimating theſe latter, we run on ad infinitum. 

e more | E 


aptly 


==; A 
r 


B. 4. 28. Let 


8 


Notation Chap. 1. 


28. Let a Poupd Sterling, Trq-weight, Averdupois- 


weight, Liquid meaſure, Dry-meaſure, Long-meaſure, Time, 

Doren, or any other Thing or Integer be given to be deci- | 
mally divided: In this Notion premiſed, ve ought to let | 
the firſt Diviſion be Primes, the next Diviſion Seconds, the | 
next Thirds, c. So one Pound Sterling being 20 Shil- | 
lings, when divided into ten equal Parts, the Value of each 
Parc will be 2 Shillings, therefore one Prime of a Pound | 
Sterling will ſtand thus (. 1), which is in Value 2 Shillings; 
3 Primes will ſtand thus C. 3), and that is in Value 6 Shil- 
lings. Again, a Prime or .1 being divided into ten equal | 
Parcs, each of thoſe Parts will be one Second, and is thus 
expteſſed (.01.) and its Value will be found 2 d. Far- 


thing, and +2 of a Farthing z ard fo will Os ſignify 


one Shilling or five Seconds. And if Or be divided 


imo ten other equal Parts, each of thoſe Parts ſo divided 
will be Thirds, and will ſtand thus C01, and its Value 


will be found to be 95 of a Farthing. or -2< of 8 


I 0.0 


Far- 


thing, and .oog Thirds wül be 2 d. and .64 of a Farthing, or 


A 


355 of a Farthirg, &c. So that .375, will be found to 
repreſent 75. 6 d. for he 3 Primes are 6 Shillings, and 


rhe 7 Seconds are 1s. 44. and +; of a Penny, and the 


Thirds are 1 Penny, -* of a Penny, both which added 
together make 7 s, 6d, | | 


29. If you put any Bulk or Body, repreſenting an Inte- 


ger, if it be decimally divided, then the Parts in the firſt 
Dccimation are rimes, the next Seconds, and the next 
Decimation is Thirds, the next Fourths, c. As let 
there be given a Bullet of Lead, or ſuch like, whoſe 
Weight let it be 50 l. Troy, this is call'd a Unit, Integer, 
or Thing; then will the like Weight and Matter make 10 


other, the which together will be equal to 530 J. and will 
weigh each o: them 5 J. a-piece ; take of the ſame Mat- 


ter, and equal ro 5 J. make 10 more, then each of thoſe 
weigh 6 Ounces a-piece; alſo, if again you take 6 Ounces, 
and thereof make 10 other {mall Bullets, each of them 


will weigh 12 Penny - weight Troy; and thus have you 


made Primes, Seconds, and Thirds, in refpe& of the Inte- 
ger, containing 50 J. Troy weight; ſo that 5 Primes is 


equal to the half Maſs and 2 Primes, and 5 Seconds, is a 


Quarter of the Maſs ; and therefore one of the firſt Divi 


ſion, 
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2 of 


Chap. r. Of Numbers. 9 
2 of the ſecond Diviſion, and s of the third Diviſion, will 
be cqual in Weight to halt a Quarter of the Maſs, and 
contains 6 /, 3 Ounces. | OY 

30. When a Decimal Fraction followeth a whole Num- 
ber, you are to ſc:parate or part the Decimal from the 
whole Number by a Point or Prick; ſo if 7s followed the. 
whole Number 32, ſet them thus, 32 75 You ſhall find 
that diverſe Authors, have diverſe ways in expreſſing mixt 


Numbers, as thus, 32175, or 22 , or 3275, but you 
will find that 32.75 thus placed and expreſſed, is the fi- 
teſt for Calculation. Te | 

31. A mixt Number hath two Parts, the whole, and the 
broken; the whole is that which is compoſed of Integer, 
and the broken is a Fraction annexed thereunto. So the 
mixt Number 367 being given, we Hy, that 56 is the 
whole Number, which is compoſed of Integers ; and the 
is the broken Number annex d, which ſheweth that one 
of the former Integers (of chat 36) being divided into 12 
Parts, 7, doth expreſs 8 of thoſe 12 Parts more, be- 
longing to the ſaid 36 Integers. 

32. Denominative Numbers are of one, or of many, 
and thoſe are of divers Sorts and Rinds, viz. Singular, 
called Unit, as 1; and Plural a Multicude, as 2, 3, 4, 53 
Single, of one Kind orly called Digits, as 1, 2, 3, 4, 5, ©, 
7, 8, 9; and Compounds of many, 10, 11, 12, Oc. 1-2, 
367, fe. - | | : 

Proportional, as Single, Multiple, Double, Triple. Qua- 
druple, c Denominare, as Pounds, Shillings, Pence; 
Undenominate, as 1, 2; 3, Cc. Perfect, as 5, 28, 496, 
$128, 130816, 2095128, e whoſe Parts are equal io 
the Numbers; imperfect, unequal, and more than the 
Sum, as 12, to 1, 2, 3, 4, 6; imperie&, unequal and 
more than the Sum, as 8 to 1, 2, 4. Numbers Commen- 
furab'e and Incommenſurable, 2s 12 and 9, are Commen- 
ſurable, becauſe 3 meaſures chem both; bur 16 ard 17 are 
Incommenſurable, becauic no one common Number or 
Meaſure can-meaſure them; Linear, in Form of a Line, as 
..... Superficial, in Form of a Superficies or Plane, 28s: :::: 
or * „c. and Number cubical or ſolid, in Form of a 
Cube. Thoſe two Latter are otherwiſe called Figurative 
Numbers : There are Font Numbers called * 
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10 Of Money, Weightzs, Chap. 2. 


lar, as Sines, Tangents, Secants, Cc. Others that be 
called Logaritt metick, or borrow'd Numbers, ficted to 
Proportion for Eaſe, and fpeedy Calculation of all man- 


ner of Queſtions. 


CHAT-1 


of the Natural Diviſions of Integert, and the 


ſeveral Den: minations of the Parts. 


1. ND that we may advance methndicaliy herein, we 
will begin wich the main Pillars on winch Aritk- 
merick is founded, viz. the ſevera] Species of that Art: 


Bur firſt, 


„„ Of ine, Weights; Nee 
2, The leaſt Denomination or Fraction of Morey uſed 
in England is a Farthing, from which is produced the fol- 


los ing Table, called the Table of Coin, viz, 


And therefore, 


1 Farth. 1 Farthing I. . d. gut. 

4 Farth. (2 ) 1 Penny 1—20— 12——4 
12 Pence. (E )1 Shilling D1—20—240—g60 
20 Shil. 1 Pound 1—12— 48 
e 95 2 h 


The Firſt of thefe Tables, v'z. that on the leſt Hand, 


is plain and eaſy to be und erſtood, and therefore wants no 
DireRion, In the ſecond Table above the Line, you have 
1 J. 20s. 12 d. 4qrs whereby is meant, That a Pound 
is equal to 20 Shillings, and 1 Shilling is equal to 12 Pence, 
and 1 Penny «qual to 4 Farthings ; under the Line is 1 J. 
20 5. 240 d. 960 qrs. which ſignifies 1 J. to contain 20 
Shil.ings, or 240 Pence, or 960 Farthings; in the ſecond 
Line b low that is'1 5. 12d 48 qrs. the Firſt ſtanding un- 
der the Denomination ot Shillings, whereby is to be noted, 
that 1 Shilling is equal to 12 Pence or 48 Farthings; and 
likewiſ that below that, one Penny is cqual in Value to 
four Farthings ; underſtand the like Reaſon in all the fol- 


lowing Tables of Weight, Meaſure, Time, Motion, and 
Dozcn, e 9 e 
of 


— So 
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Chap. 2. am Neufurec. iT 
Of Troy-Weight, X 
2. The leaſt Fractioa or Denominition of Weight uſed 
io England, is a Grain of Wheat gathered out of the Mid- 
dic of the Ear, and weil dried; from whence are produ- 
ced theſe following Tables of Weight, called Tr y-Weighs, 


32 Grains of Wheat 24 Artificial Grains 


24 Artiftcial Grains & ) 1 Penny-weight 
25 Penny-weight S ) 1 Ounce 
12 Ounces 2 I Pound Troy-weight. 


And therefore, 


J. oun. p. w. grains. 

1i— 12—20— 24 

1— 12— 240—5 750 

1—20—— 480 

8 1— 24 .ñ 

Troy eight ſerveth only to weigh Bread, Gold Silver, 
and Electuaries; it alſo regulateth and preſeribeth a Form 
how to Keep the Money of England at a certain Stan- 


dard, 


Of Apothecaries Weight. 


4. The Apothecaries have their Weights deduced from 
Troy-Weight, a Pound Troy being the greateſt Integer,, a 


Table of whoſe Diviſion and Subdiviſion followeth, viz. 


And therefore, 
I. oun. drams ſcrup. x. 


1 Pound „i Ounces (1=12— 8-— 3-—23 
1 Ounce (E) $ Drams ) 1—12—95— 283—5 760 
1 Dram (E) 3 Scruples 1— 8— 24— 480 
1 Scruple 1 — 3— 50 


20 Grabs 
| 1 


20 


5. Thus much concerning Tr:y-Weight, and its Deriva- 
tive Weights; beſides which, chere is another Kind of 
Weight uted in England, known by the Name of 4ver./u- 
pois Weight, (1 Pound ot which, is equal to 14 Ouuces 12 
Pennv-weight Troy Weight) and it ſerves to weigh all Kinds 
of Grocery-wares, as alſo Butter, Cheeſe, Fleſh, Wax, 
Tallow, Refip, Pitch, Lead, Cc. the Table of which is as. 
followerh. | | 4 


3 


2 Of Money, Weights, Chap. 2 Ch; 


A Table of Averdupois-Weight. 0 6. 

4 Quarters of a Dram + 1 Dram Pint. 

16 Drams 1 Ounce FF fon 
16 Ounces 'C LY 31 Pound | = Mea 
28 Pounds 5 <1 Quarter of a Hundred W nt 
4 Quarters 7 Hund. Weight or 112 /. arg 

20 Hundred 1 Tun like 

And there fore, 


Tun. C. 4. „ dünn, am. 475. 


1 4 16— —19—— 4 


— — — — 3 


1—20—80—2240—3 5040 —573 440— 2293750 
1—4— 112—1792—28672— 114688 
1——28— 448— 7168——28672 
A ods 256— 1024 

L—— 1s 64% 15 


1 — 


Wool is weichod with this Weight, bur oy the Divi- 


ſions are not the ſame, 
7 Pounds | 1 Clove 
2 Cloves 1 Stone 
2 Stones \ Todd 
s Todd 1 Stone E 1 Wey 
2 Weys > 1 Sack „„ 


12 Sacks | 1 Laſt 


And therefore, 
laſt ſack way todd ſtone cloves |. 
1—12—2—63— 2—2— 7 
1—12—24—150—312—624—4368 
1— 2—13— 26— 52— 364 


1— 6 — 13— 26— 182 7. 
1i— 2— 4— 28 a Pin 

1— 2——14 
1 1 Pe 
Vote, That i in ſome Counties the Wey i is 256 J. Aver- 2 Pi 
dupajs, as is the St Wey; but in Eſſex there is 336 l. | 2 Q 
Ina Wey. 1 2 Pe 


6. The 


r 


Chap. 2. and Meaſures. 13 
6. The leaſt denominative Part of Liquid Meafure is 2 
Pint, which was formerly taken from Troy weight, (1 
Pound of Wheat Troy-weight making a Pint of Liquid 
Meaſure ) bur fince, by a late AR of Parliament, to pre- 
vent Frands iu the Exciſe, the Pint Beer Meaſure is to 
contain 35 5 ſolid Inches, and the Pint Wine 28 4 the 
like Inches, &'c. 


A Table of Liquid Meaſure. 


Jap. 2 


indred © 
11121. 


2 Pings 
2 Quarts 
2 Pottles 


8 Gallons | 
9 Gallons S 
10 Gallons and half | | 


28 + Cubical Inches | | I 


— — = 


„ 
2 Firkins 1 Kilderkin 
2 Kilderkins 1 Barrel 
42 Gallons 1 Tearce of Wine 
63 -Gallons I Hogſhead 


2 Hogſheads 


1 Firkin of Beer 


476. 35 + Cubical Inches > ©1 Pint Beer Meaſure 


Pint Wine Meaſure 
Quart 

Pottle 

Gallon g 
Firkin of Ale, Soap, or 
Beer | 


Firkin of Salmon or 


Pipe or Butt 


ves . | — Seo 
— Damned. ˙ | aa. \- 
5 1—2— 126 —1008 
4368 ee 
= 364 A . 
— 182 7. The leaſt denominative Part of dry Meaſure is alſo 
— 28 2 a Pint, and this is likewiſe taken from Tro weight. 
Ie A Table of Dry Meaſure. 
Sdn 1 Pound Troy 1 Pint 
Aver- 2 Pints E J1 Quart 

3361. 2 Quart? S 71 Fottle 

i Gallon 


2 Pipes or Butts 3 CI Tun of Wine 


And therefore, 8 
Tuns pipes hhds. gall. pints. 


2 Pottles 
55 BY 2 Gallons 


14 Of Money, Weights, Chap. 2, 

> Gallcons MY 1 Peck | , 
Pecks 1 Bufhel 

2 Buſhel | 4 | Comb 

2 Combs 241 Quarter 

2 Quarters E t Chaldron 

5 Quarters 1 | 1 Wey 

2 Weys SI v1. Tait. 


And therefore, | 
'JIaſt way ars. com. buſh pecks gall. pints 


CY — | "os 1 — 7 * 
. — — — — — 


1—2— 10— 20— 80—320—949—5120 


1—5— 10— 40—160—320—25366 


1i—2—8— 32— 65— 512 
1—4— 16— 32 — 256 


18 


8. The leaſt Denominarive Part of Long: meaſure is a 
Barly-corn well dried, and taken out of the Middle of the 
Ear, whoſe Table of Parts followerh. 


3 Barly-corns 3..: {1 Inch 
12 Inches 1 Foot 
"2 Dor — I Yard 

3 Feet 9 Inches, orat 


vV - 
Yard and a Quarter >< * Ell Engliſh 
6 Feet = 1 Fathom | 
5 Yards and a Half | I Pole, Perch, or Rod 
40 Pol:s or Perches | 1 Furlong 
8 Furlongs el Engliſh Mile 
And therefore, : 1 
mile furl. poles yards feet inches barlycorn 
1— 8— 40c—32—— 2— 12—.—3 


1— 8—320—1760— 53280—63360— 190080 


—ů——ñ—FRFn— — 


0 


RRV 


ap. 2. 
bd 


Il. pints 


Rod 


arlycorn 


January 31 [Ju 


Chap. „ and Meaſures. 15 
And note, that the Yard, as alſo the El, is uſually di- 


vided into Quarters, and each Quarter into 4 Nails, 


Nate alſo, That + Geometrical! Pace'is $ Feet, and there 
are 1056 ſuch Paces in an Engliſh Mile. | 

9. The parts of the ſuperficial Meaſures of Land are 
ſuch as are mentioned in the following Table, viz. 


A Table of Land Meaſure. | 
40 Square Poles or v (C1 Rood, or Quarter of 
Perches in Acre 
4 Ronds | 1 Acre, 
By the foregoing Table of Long Meaſure, you are in- 
formed what a Pole or Perch is; and by this, that 40 ſquare 


ah is a Rood, Now a ſquare Perch is a Superficies ve- 


ry aptly reſembled by a ſquare Trench: r, every Side there- 
of being a Perch of 5 Yards and a Half in Length, 40 of 


them is a Rood. and 4 Roods an Acre. So that a Super- 


ficies, that is 40 Perches long, and 4 Broad. is an Acre of 
Land, the Acre containing in all 160 fquare Perches. 
10. The Jeaft denominarive Part of Time, is one Mi- 


nute, the greareſt Integer. being a Year, from whence is 


produced this = 
| Table of Time. 


1 Minute 1 Minute 

60 Minutes 1 Hour 

24 Hours & 1 Day natural 
7 Days S JI Week 
4 Weeks | 1 Month 

13 Months, 1 day, 6 hours 1 Year -- 


Bur the Year is uſually divided into twelve unequal 


Calendar Morkhs, whoſe Names, and the Number of Days 
they contain, are as follows, vi | 


So - the Year containeth 
Days|355 Days, and 6 Hours; but the 


| Days 
6 Hours are not reckon'd bur 


31/6 

February 281 Auguſt 31 | only every fourth Year, and then 

March 3 1\Septemb. 30|there is a Day added tothe latter 

April 30 October 31 End of February. and then it con- 

May 31|Novemb. 30ʃtaineth 29 Days; and that Year 

June 30 Decemb. 31 i called L:ap-Year, and contain- 
>. 7 we - al 


16 Of the Species, &c. 
And here note, That as the Hour is divided into 65 
Minutes, ſo each Minute is ſub-divided into 60 Seco: ds, 
and each Second into 60 Thirds, and each Third into 60 
Fourths, G. - : | | 
Ihe Tropical Year, by the exacteſt Obſervation of the 
moſt accurate Aſtronomers, is found to be 365 Days, 5 
Hours, 49 Minutes, 4 Seconds, and 21 Thirds. 


GAP. Il. 
Of the Species or Kinds of Arithmetick. 


Here are ſeveral Species of this Art; and which may 


be texmed either Natural, Artificial, Analytical, 
Algebraical, Lineal, or Inſtrumental : Bur what we are 
now to treat upon, relates to the ſingle Parts of Natural 
Arichmerick, ſo far as concerns Numeration ; of which 
there are alſo four Kinds, viz. Addition, Subtraction, Mul- 
tiplication, and Diviſion. . 


CHA P. IV. 
Addition of Whole Numbers. 


K. Daition is the Reduction of two or more Num- 
bers, of lixe Rind, together into one Sum or To- 
tal, Or it is that by which divers Numbers are added to- 
gether, to the End that the Sum or Total Value of them 
all may be diſcovered. . | 
The firſt Number in every Addition is called the Addible 
Number; the other, the Number or Numbers added; and 
the Number invented by the Addition, is called the Aggre- 
gate or Sum, containing the Value of the Addition. 
The Collatior of the Numbers, is the right placing the 
Numbers given reſpeRively to each Denomination, and the 
Operation is the artificial adding of the Numbers given 
\ © rogether, in order to the finding out of the Aggregate or 
Sum. | NE Shy | | 
2. In Addition place the Numbers given reſpectively 
the one above the other, in ſuch ſort, that the like De- 


gree, Place, or Denomination, may ſtand in the ſame 


Series, viz. Units under Units, Tens under Tens, Hundreds 
under Hundreds, Oe. Pounds under 7aunds, Shillings 
5 under 
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under Shillings, Pence under Pence, c. Yards under 


= Yards, Feet under Feet, &c. 


3. Having thus placed the Numbers given (as before) 
and drawn a Line under them, add them together, begin- 
ning with the leſſer Denomination, viz. at the right 
Hand; and ſo on, ſubſcribing the Sum under the Line 
teſpectively: As for Example, 

Let there be given 3352, and 213, and 133, to be add- 
ed together. I ſer the Units in each particular Number un- 
der each other, and ſo likewiſe the Tens under the Tene, 
c. and draw a Line under them, as in the Mar- 

gent; then I begin at the Place of Units, and 3382 
add them together upwards, ſaying, 3 and 3 are 213 
6, and 2 makes 8, which I ſet under the Line, 133 
and under the fame Figures added together; then —— 
I proceed to the next Place, being the Place of 3698 
Tens, and add them in the ſame Manner as I did in 

the Place of Units, ſaying, 3 and 1 are 4, and 5 are 9, 
which J likewiſe ſet ander the Line reſpe&ively ; then I go 
to the Place of Hundreds, and add them up as J did the 
other, ſaying, 1 and 2 are 3, and 3 are 6, which is alſo 
ſer under the Line; and laſtly, I go to the Place of Thou- 
ſands, and becauſe there are no other Figures to add to the 
3, J ſer ir under the Line in its reſpe&ive Place, and fo 
the Work is finiſhed ; and I find the Sum of the 3 given 
Numbers to be 3698. | 

4. But if the Sum of the Figures of any Series exceed- 
eth Ten, or any Number of Tens, ſubſcribe under the fame 
the Exceſs above the Tens, and for every Ten carry one 
to be added to the next Series towards the left Hand, and 
ſo go on till you have finiſhed your Addition; always re- 


member ing, that how great foever the Sum of the Figures 


of the laſt Series is, ir muſt all be ſer down under the 


Line reſpectively. $0 3678 being given to be added to 


2357, 1 ſet them down as is before directed, and as you 
ſee in the Margent, with a Line drawn under them, 

then 1 begin and add them together, ſaying, 7 and 3678 
8 are 15, Which is 5 above 10, wherefore I ſet 5 2387 
under the Line, and carry 1 for the 10 to be add —— 
ed to the next Series, ſaying, 1 that I carried and 6035 
5 is 6, and 7 are 13, Wherefore I ſer down 3, _ 

a 


— ß . .... 


18 e 


1} Cl 
14 and carry 1 (for the Ten) ro the next Series; then I ſay, ant 
ni that I carried and 3 are 4, and 6 are 10, now, becauſe cot 
11] it comes to juſt 10, and no more, I ſer © under the Line, 2 
1 and carry 1 for the 10 to the next, and ſay, 1 that 1 the 
| BF carried and 2 are 3, and 3 are 6, which 1 fer down in Lit 
. its reſpective Place; thus the Addition is ended, and the to 
va total Sum of theſe Numbers is found to be 6035. Several Tt 
10 Examples of this Kind, follow. | | | ric 
| p: | | 2 5 486 ; IC 
44 Numbers to 373845 | wh 
11.88 be added ) 785945 = wx 
WH on 5 | 2 7 th 
1 Sum 2061854 805 
| 5 748647 | 45346 45 
18% Numbers to) 455331 Numbers to \ 28074 th 
i de added > 764392 | be added < $437 4 
1 648400 | 923 
lf , BE | 178 13 
| >| Sum 1939364. | ag get ; I 
Mi Sum 92856 . xp 
10 5. If the Numbers given to be added, are contained un. ſa 
THR der divers Denominations, as of Pounds, Shillings, Pence, P. 
10 and Farthings ; or of Tuns, Hundreds, Quarters, Pounds, fie 
it! &c. Then in this Caſe having diſpoſed of the Numbers of 5 
ill each Denomination under other of the like Kind ; begin- W 
a ning at the leaſt Denomination {minding how many of one W 
1 Denomination do make an Integer in the next) and having 15 
1 added them up, for every Integer of the next greater De- of 
I nomination that you find therein contained, bear an Unit p. 
1 in Mind to be added to the ſaid next greater Denominati- la 
10 on, expreſſing the Exceſs reſpectively under the Line; pro- 2: 
1 ceed in this Manner until your Addition he finiſned; the 
i following Example will make the Rale plain to the G 
* Learner. Thus theſe following Sums being given to be Ca 
1 added, viz. 136 J. 13 C. 04 d. 2 qrs. and 79 l. O75. 5 
1 Io d. 3qrs. and 33 J. 18 5. O9 d. 1 qr. alſo 151. o9 g. a 
4 1 O5 d. O qrs. The Numbers being diſpoſed according to 9 
i 4 Order, will ſtand as in the Margent. Then J begin at the Its 
f | Denomination of Farthings, and add them up, ſaying, 4 0 
13 | an 
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and 3 are 4. and 2 makes 6. Now 1 | 
confider chat fix Farchings are 1 Penny I. . di. qs. 
2 Farthings; wherefore I fet down 136—13—04—2 
the 2 Farthings in its Place under the 79 —07—10—3 
Line; and keep 1 in Mind to be added 332—18—09—1 
to the next Denominatton of Pence: 15—09—05—0 
Then J go an, ſaying, 1 that I car. ——— —— 
ried and 5 are 6, and 9 are 15, and 265—09—05—2 
10 are 25, and 4 are 29; now 1 

conſider that 29 Pence are 2 Shiliings and 5 Pence, there- 


fore I ſer down 5 Pence in order under the Line, and keep 


2 in Mind for the 2 Shillings to be added to the Shillings; 


then | go on ſaying, 2 that carried and 9 are 11, and 18 


are 29, and 7 are 36, and 13 are 493 then ! conſider that 
49 Shillings are 2 Pounds and 9 Shillings, wheretore | fer 
the 9 Shillings under the Line, and carry che 2 for the 
2 Pounds to the next and laſt Denomination of Pounds; 
and proceed, ſaying, 2 that I carried and 5 makes 7, and 
3 are 10, and ꝙ are 19, and 6 are 25; then I ſet down 5, 


and carry 2 for the 2 Tens; and proceed, ſaying, 2 that 


Icarr) and 1 is 3, and 3 are 6, and 7 are 13, and 3 make 


16, and I ſet down 6, and carry 1 for the 10, and go on; 


ſaying, 1 that I carried and 1 are 2, which | ſet in its 
Place under the Line, and the Work is finiſhed : and thus I 
fiad the Sum of che aforeſaid Numbers to be 2651. 9 6. 
5 d. 2 qrs. Here is another Example in the Operation, of 
which the Learner muſt have an Eye to the Table of Troy- 
Weight, The Numbers given are 38 J. 7 ox. 13 p. w. 
18 gr. and 50 J. 100%, 10 p. w. 12 fr. and 42 l. o8 ex. 
O5 p. w. 26 gr. And in order to the Addition thereof, I 
place them as you ſee, and proceed to the Operation; 
layirg, 16 and 12 are 28, and 18 are 46; now becauſe 


24 Grains make 1 penny-weight, 46 


Grains are 1 Penny-weight, and 22 J. (N. P. w. gr. 
Grains, therefore I fer down 22, and 38-=07—13=—18 
carrry 1 for the Penny-weight, and 50—10—10—12 
5 Makes 6, and 10 are 16, and 13 42—08—05—16 
are 29, which is one Ounce and — 
9 Penny-weight. I fer down 9 in 132—02—09—22 
its Place under the Line, and car- ” 


are 


|» ne Addition of Chap. 4. 
are 9, and 10 are 19, and 7 are 26, and becauſe 26 
Ounces make 2 Pounds 2 Ounces, I ſet down 2 for the 
Ounces, and carry 2 to the Pounds; going on, 2 that L 


carry and 2 are 4, and 8 make 12, that is 2 ard go 1; 


then 1 L carry. and 4 ate 5, and 5 are 10, and 3 are 13, 
wh ch I ſet down as in the Margent, nd the Work eis fi- 
niſhed, and I find che Sum of the ſaid Numbers to amount 


to 132 J. 2 02. 9 p. w. 22 gr. The Way of proviag theſe, 


or any Sum in this Rule, is ſhewed immediately after the 


enſuing Example. | | 

Addition of Engliſh Money. 
t. „„ „ͤ ö .. 
436—03—07—1 48—15—11—1 
184— 09 —10—3 76—10—07—3 
768—17—04— 2 19—c0—05— 3 
564—11—01— 0 24—19—09— 2 
— — > Sad 
1954—12—09—2 168 —06—10—1 


Addit ion of Troy-Wejght, 


* M. . Er. 


| . w. gr. 


15—07—13—12 145—9—12—18 
18—6—04—20 726—98—14—10 
11—10—16—18 389—07—06—13 
09—04—190—22 83—10—I6—20 
19—11—18—04 130-00 10—12 
22—00—90—05 74—97—15—00 
975 — 4. — 99 1550—08—16—01 


Additiin of Apothecaties Weights. 


LN 6-25 


„ N. A c. Fr. 


41—07—1—0—14 60—93—4—0—10 

74—05—5—2—10 48—10—5—0—14 

64—10—7—1— 6 34—08—2—1—15 

17—08—1—0—11 ſ 18—11—2—2—11 
34 —09—6—1—09 160—97—1—2—15 
%% rn. On. A 

240—05—6—1—00 | —ſä — 
8 1 338—07—7—0—12 
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Mole Numbers. 


Addition of Averdupois Height. 


Ton, Go 47. J. 
1 
48—07—3—21 
60—11—1—17 
21—07—0—25 
! 2—16—0—11 


RN — —— 


21 8—05—0—16 


| 


1 


| 4 | 
| 


J. oun- dr. 
36—10 —12 
22—01——13 
1117 0 014 b 
15 —04— 10 
20 00 009 


106—032—0 0 


Addition of Liquid Meaſure. 


Tun. pipe had. gal. 
45— 1— 1-48 


15— 0 —1—17 


38— 0 —0—47 
12— 1— 0—56 
21— 1— 1—18 


EIS ee L—60 


| 


1k 


Tun hdd. gal. pts, 
30— 3—4— 4 
12— 0—28— 6 
47— 5—60— 5 
572.3822 3 
17 O—00— 0 


1 66— 1—26— 2 


- Addition of Dry Meaſure. 


Chal. qrs. buſh. pec. 


"C3 73 
54— — 6—' 2 


16— 3— 6 * 


4— 1— O—- I 


— - 


1 _——— 


r 


| 


| 


qrs. buſh pec gal. 


1522 3 — J-- 1 


Addition of Long-Mealure. 


Fas. qrs. Nails. 


35— 3— 3 
14— 1— 2 
2495 25-73 
38 = 0— I 
30— 1 —© 
15— 0- 0 


1 
| 
7 
. 


Els qrs. Nails. 
56— —3 


2 
x 
HO 8 2 
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Addition of Land Meaſure. 


Acre Rood Perch, Acre Rood Perch, 
1 2=——_——1 | 85 is 
I. — 4 — Frans, 
30—2—19 1 72—2— 28 
48 80 | 60o— 1— 07 
28—1— 38 04——2——08 
50o—3— 26 [ 14——1——14 


F 
Ihe Proof of Addit ion. | 
6. Addition is proved after this Manner: When you 
have found out rhe Sum of the Number given, then ſepa- 
rate the uppermoſt Line from the reſt with a Stroke or 
. Daſh of the Pen, and then add them all up again as you 


did before, leaving out the uppermoſt Line; and haviag ſo 
done, add the new invented Sum to the uppermoſt Line 


you ſeparated, and if the Sum of thoſe two Lines be equal 
to the Sum firſt found our, then the Work is performed 
true, otherwiſe not. As for Example; Let us prove the 
firſt Example of Addition of Money, whoſe Sum we find 
to be 265 J. 9s. 5d. 2qrs, and which we prove thus; 
Having ſeparatedthe uppermoſt Num- | 

ber from the reſt by a Line, as you J. 5. d 9s. 
ſee in the Margent, then 1 add the 136 13 04 2 
ſame together again, leaving out the —— 


ſaid uppermoſt Line, and the Sum 79 o 10 . 


thereof I ſer under the firſt Sum or 33 18 og 1 
true Sum, which doth amount to 13 o ©5 © 
128 J. 16s. 1 d. o qs. then again | —— 
add this new Sum to the uppermoſt 265 09 os 2 
Line that before was ſeparated from —_— 
the reſt, and the Sum of thoſe two is 128 16 or © 
265 l. 09s. c5 d. 2 grs, the ſimexꝛ⁊ 
with the firſt Sum, and therefore I 265 09 o5 2 
conelude that the Operation was right- 
ly performed. | | 
7. The main End of Addition in Queſtion refolvable 
thereby, is to know the Sum of ſeveral Debrs, Parcels, In- 
regers, Oc. ſome Queſtions may be theſe that follow. 


Lueſt, 


Ip. 4. 


olvable 
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Queſt, 1. There was an old Man whoſe Age was re- 
quired z to which he replied, I have 7 Sons, each having 
two Years between the Birth of each other, and in the 
44th Year of my Age my eldeft Son was horn, which is 
now the Age of che youngeſt, I demand, What was the 
old Man's Age. | | | 

Now to reſolve this Queſtion, firſt ſer down the 
Fathers's Age at the Birth of his firſt Child, which 44 
was 44; then the Difference between the Oldeſt and 12 
the Youngeſt, which is 12 Years, and then the Age 44 
of the Youngeſt, which is 44 ; and then add them — 
all together, and their Sum is 100, the compleat 100 


Age of their Father. 


Queſt, 2. A Man lent his Friend at ſ:veral Times, theſe 
ſeveral] Sums, viz. at one Time 63 J. at another Time 
50 J. at another Lime 48 J. at another Time 186 J. Now 
I defire to know how much was lent him in all? 

Set the Sums lent one under another, as you ſee in 63 
the Margent, and then add them together, and you 50 
will find their Sum to amount to 317 l. which is the 48 
Total of all the ſeveral Sums lent, and ſo much is 156 
due to the Creditor, 3 

: | 317 

Nueſt, 3. There are two Numbers, the leaſt whereof is 

40, and their Difference 14, I deſire to 


know what is the greater Number, and alſo 40 
what is the Sum of them both? Firſt ſet 14 
down the leaſt, viz. 40 and 14, the Diffe- — 


rence, and add them together, and their greateſt 34 
Sum is 54 for the greateſt Number; then leaft 40 
ſet 40 (the leaſt) under 34 (the greateſt) — 
and add them together; and their Sum is Sum 94 
24, equal to the greateſt and leaſt Num- 

18. | 


CHAP, 


83 eee 
CHAP. V. 
Of Subtraction F whole Numbers. 


Ubtraction, is taking of a leſſer Number out of a grea- 
-er of a like Kind, whereby to find out a third Num- 
ber, being or declaring the Inequality, Exceſs or Diffe- 
rence between the Numbers $1ven ; or Subtraction is that 
by which one Number is taken out of another Number 
given, to the End that the Keſidue or Remainder may be 
known, which Remainder is alſo called the Reſt, Re- 
mainder, or Difference of the Numbers given. | 
2. The Number out of which Subtraction is to be made, 
muſt be greater, or ar leaſt equal with the other Number 
given; the higher Number is calicd the- Major, and the 
Jower, Minor; and the Operation of Subtraction being 
finiſhed, che Reſt or Remainder is called the Difference of 
the Numbers given. ; 

3. In Subtraction, place the Numbers given reſpective- 
ly, the one under the other, in ſuch Sort as like Degrees, 
Places, or Denominations may ſtand in rhe ſame Series, 
wiz. Units under Units Tens under Tens, Pounds under 
Pounds, Mc. Feet under Feet, and Parts under Parts, Cc. 
This being done, draw a Line underneath, as in fddit ion. 

4. Having placed the Numbers given as is before di- 
rected, and draw a Line under them, ſubtra& the lower 
Number (which in this Cafe muſt always be leſs than the 
Uppermoſt) out of the higher Number, and ſubſcribe the 
Difference or Remainder reſpectively below the Line, and 
when the Work is finiſhed, che Number below the Live, 
will give you che Remainder,  _ =” 

As for Example, Let 364521 be given to be ſubtracted 
from 795836, I ſer the leſſer under the greater, as in the 
Margent, and .draw a Line under them; then 
| beginning at the right Hand, I ſay, one out of 6, 795836 
and chere remains 5, Which I ſer in order under 364521 
the Line; then 1 proceed to the next, ſaying, 
2 from 3 reſts 1, which I note alſo under the 
Line; and chus I go on till I have finiſhed the 
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Vork; and then I find che Remainder or Difference ro be - 


7347: | 
5. But if it ſo happen (as commonly it doth) that the 


lowermoſt Number or Figure is greater than the upper- 
moſt, then in this Caſe add ten to the uppermoſt Number, 
and ſubtra& the ſaid lowermoſt Number from their Sum, 
and the Remainder place under the Line,and when you go to 
the next Figure below, pay an Unit, by adde ag it thereto 
for the Ten you borrowed before, and ſubtraF that from 
the higher Number of Figures, and thus go on till your 
Subtraction be finiſned. As for Example, Let 437503 be 
given, from whence ic is required to ſubtract 153827, I 


diſpoſe of the Numbers as is before directed, and as you 
ſee in the Margent; then I begin, ſaying, 7 from 3 I can- 
not, but (adding 10 thereto) I ſay, 7 from 13 and there 
remains 6, which I ſet under the Line in order; 
then | proceed to the next Figure, ſaying, 1 that 
I borrowed and 2 is 3 from Ol cannot, but 3 
from 10 and there remain 7, which 1 like- 
wiſe {er down as before; then 1 that 1 borrowed 
and 8 is 9, from 5 I cannot, but 9 from 15, and 
there remain 6; then 1 I borrowed and 3 is 4. from 7, and 
there remain 3; then 5 from 3 J cannot, but 5 from 13, 
and there remain 8; then 1 borrowed and 1 are 2, from 
4z aid there reſt 2; and thus the Work is finithed ; After 
theſe Numbers are ſubttacted one from another, the Ine- 
quality, Remainder, Exceſs, or Diffcreace, is found to be 
283676. Examples for thy farther Experience may be 
theſe that follow, | | 


From 3469916 


437% 
153827 


IPC Doe —2ͤ24 


283676 


From 361577 | 


Take 738642 Tak: 3864 
Reſt 2731274 Reſt 355713 


6. If the Sum or Number to be ſubtrated is of ſeveral 
Denominations, place the leſſer Sum below the greater, 
and in the fame Rank and Order, as is ſhewee in Addition 
of che ſame Numbers; then begin at che right Hand, and 
take the lower Number out of the uppermoſt, if it be 
leſſer ; but if it be bigger than the Uppermoſt, then bor- 
row an Unit from che next greater Venominacion, and 
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turn ic into the Parts of the leſs Denomination, and 
thoſe parts to the Uppermoſi, noting the Remainder be 
the Line; chen proceed and pay one to the next Deny 
nation for that which you borrowed before, and pro 
in this Order till the Work be finiſhed. An Example 
this Rule followeth: Let 375 J. 13 8. 7 d. 1 4, be g 
from whence let it be required to ſubtract 57 J. 16 5,0 
2 4s. In order whercunto, I place the Numbers as 
Fee in the Margent; and thus I begin at the leaft Deng 
.nation, ſaying 2 from 1 I cannot, therefore J bon 
one Penny from the next Denomina- 
riod, and turn it into Farchings, which 1 4 1 


is 4, and adding 4 to 1, Which is 5, 375 13 © 

I ſay, but 2 from 5, and there remain 37 16 0. 

g, which I put under the Line; then go — 
ing on, I ſay, 1 that I borrow'd and 3154 317 17 03 


from 7, and there reſts 3; then going 3 
on. I lay, 16 from 13 cannot, bur torrowing 1 Poi 
and turning it into 20 Shillings, I add to it 13, and th; 
(33) wheretore I ſay, 16 from 33 and there remains 
which I ſer under the Line, and go on; ſ:ying 1 thi 
borrowed and 7 is 8, from 5 I cannot, but 8 from 
and there remain 7; and the 1 that I borrowed ans 5 
from 7 there reſts 1, and © from; reſts 3, and the Vi 
is done, And I find che Remainder or Difference to 
317 l. 17 f. 3 d. 3 fr.. | 

8 3 . of Toy weight, may be this 


would ſubtract 17 J. 10 . II p. w. 20 gr. from 2 


5 07. OO p. w Os gr. 1 place the 

Numbers according to the Rule, and 1. „. P. w. 
begin, ſaying, 20 from 8 I cannot, 24 5 S0 
dut I borrow 1 Penny- weight, which is 17 10 11 
24 Grains and add them to 8, and — — 
there are 32, where fore I ſay 20 from 06 6 08 

32 reſts 12; then 1 that I borrowed 


* 


and 11 is 12 from co I cannot, but 12 from 20 (bort 


ivg an Ounce, which is 20 Penny- weight) and there 
main 8, then 1 that 1 borrowed and 10 is 11, from 


cannot, bur 11 from 17, and there reſts 5; then 1 ch 


borrowed, and 7 is 8, from 4 I cannot, but 8 from 
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A and there reſt 6 ; then 1 that 1 borrowed ard r is 2, from 
Ws” and 2, and there reſis nothing; ſo chat 1 find the Remainder 
zander d or Difference to be 6 J. 6 o. 8 p. w. 2 gr. 
. e 7. It many times happeneth that you have many Sums 
E. Pro or Numbers to ve ſubtracted from one Number, as ſuppoſe 
oY a Man ſhould lend his Fricnd a certain Sum of Money, 
. - 5M and his Friend hach paid him Part of his Debt at ſeveral 
J. 16 5. 0 times, then before you can conveniently know what is ſtill 
mbers as owing, you are to add the ſeveral Numbers or Sums of 
leaft Pen Payment together, ard ſubtra& their Sum from the whole 
ore I bor Debt, and the Remainder is the Sum due to the Credi- 
tor; as ſuppoſe A lendeth to B 564 J. 16 s. 10 d. and 
5. d. B hath repaid him 79 J. 165. | Pies 
13 08 4. at one time, and 1631. 5 „„ 
16 01s . 11 d. at another time, Lent $64 16 10 
e | and 241 L. 154 8 d. at ano- —— — 
17 ©3W ther time; and you would Paid at 79 16 o8- 
8 : know how the Accompt ſeveral 313 18 11 
"ng 1 YO gandech between 'em, or what Payments (241 13 08 
13, and di is more due ro A. In order 5 „ 
e remains whereunto 1 fi ſt fer down the Paid in all 455 11 03 
L 0s. L UM Sum which A lent, and draw — — 
8 from WF 2 Line undet heath it, then un- Remain 79 95 27 
ve der that Line I ſet che ſeveral . | 


Sums of payment, as you ſee in the Margent 3 and having 
brought the ſeveral Sums of Payment into ore Total by 
the 5th Rule of the fourth Chapter foregoing, I find their 
Sum amountech ro 485 J. 11.8. 3 d. wnich I ſudtract 
from the Sum firft leut by A, by the 6th Rule of this 
Chapter, and J find the Remainder to be 79 J. 5s. 7 d. 
6X. P. W. and fo much is ſtill due to A. 

7, 9 When the Learner hath good Knowledge of what hath 
10 1! WW been already delivered in this and the foregoing Chapters, 
he will wich Eaſe underſtand the Manner of Working the 
following Ezampl:s. 


ference to 


ly be th's 
r. from 2M 
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20 (bort Sudtraction of whole Numbers. gs > 
"and ay . „ „ M . 
5 11 from Borrowed 374 10 03 700 10 11 Y 
| 1 thi Paid 79 15 11 9 03 11 3 
: — — 5 . 
but 8 from 


Remain 294 14 04 691 6 11 3 
N NES Borrruwed 
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| hap. ' 


5 I, | . d. | 1 5 J. 4. d. qr 
Borrowed 1000 O0 Oo 711 83 o 
Paid 19 co 06. It 13 v0 5 
— — —— —.— ought 
'Remain 580 19 £6 699 o old 
| „„. . 
Borrowed 3300 O0 O0 © emain 


6—— — - " 
hd j» DA — 


. 170 10 80 © 
Paid at ſeveral ) 361 13 10 1 
Payments 590 03 94 3 
. 72 4 11 3 

3 


Paid in all 1 193 12 02 


— 


Remain due 2104 7 9 1 
Subtract ion of Tr oy-weight. 
J. K. Þ W. er. 


| Bovght 174 00 13 0 
Sold 78 04 16 15 
Remain 7s 07 16 og 

| „ N. PW; gr. 

Bought 47 10 13 80 


60 oO oOo o 


35 10 18 oe 

Sold at ſeveral Times 16 07 09 08 
| 48: 04 88 00 
01-21-49 2 


23 00 00 00 


Sold in all | 245 


10 07 07 
Remain "unſold 225 oo os 17 
Subtraction of Apothe:aries Weight. 
BY on 8 
Bovght 12: 04-9500 720 00-4 
„„ I 15 | 10 . 
Rem. 03. 4-4-4 os | og IL 


7 0 46 
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4. 
93 O0 
13 0 
29 11 
gre, 


7 . 
9 7 
12 


— .-_ 


15 


Sub traci 


d. ant 


Subtr ation of Averdypois-weight. | 
0 03. F F.C . . K. . 
T 6-15 n 
Wold 186 2 20 . 
6 5 
emain- 18 1 23 1 0 2. 22 0 08 
Subtra#ion of Liquid Meaſure. 
| Fu. hhd, gal. tu. hbd. gal. pints. 
ought 40 1 30 60-2 423-4 
old „„ „ 1 6+ 
emain - 2 3 F EY 
__ Subtradtion of Dry Meaſure, 
chal. grs. buſh. pec. | chal. rs. buſh. pec. 
!.. 6 2 2 9 Þ$. 
old 4 3 „„ 


— — — — — m 


„ 4 [ 03,7 2. 
| Subtraction of Long Meaſure. | 
ds. qrs. nails | yds, rs. nails 


Bought 160 0 © 244.0 1. 
Sold . 117 
len 9 2-2 106 2 8 


Subtract ion of Land Meaſure. | 
' acres rood perch. ] acres rod perch. 
Bovghe 140 2 13 | 605 © o0 


Sold WD 3; 32 34 16 
Remain." 68 1 % 4, „ 24 
The Proof of Subtraction. ; 


8. When your Subtraction is ended, if you. defire to 
Trove the Work, whether it be true or no; then add the 
i<mainder to the minor Number, and if the Aggregate of 
heſe two be equal to the major Number, then is your O- 
deration true, otherwiſe falſe > Thus ler us prove the firſt 
xample of the fifth Rule of this Chapter, where after 


Subtraction is ended, the Numbers ſtand as in the Margen',., 
C2 the 
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the Remainder or Difference being 283676. 
Now to prove the Work, I add the ſaid Re- 
mainder 283976 to the minor Number 153827, 
by the fourth Rule of the foregoing Chapter, 
and | find the Sum or Aggregate to be 437503, 
equal to the major Number, or Number from =—— 
whence the leſſer is ſubtractecd. Behold the 437503 
Work in the Margent. | | 
The Proof of another Example, may he of the firſt Ex- 
ample of the 6th Rule of this Chapter, where it is requi- 
red to ſubtract 57 J. 165. 3 d. 2 grs. from 375 l 135. 7. 
1 gr. and by the Rule 1 find the Remainder to be 317. 
17 5. 03 d. 3 qrs. Now to prove it, 
I add che faid Remainder 317 I. 175. l. 6. 


437503 
153827 


—— — 


283676 


d. rs. 


03d. 3 qrs, to the minor Number 375 13 7 1 
37 J. 16s. 03d. 2 gs. and their 37 16 03 2 
Sum is 375 J 13s. 7 d I gr. equl!l!vxüß⁊ę — 
ro the major Number, which proves 317 17 03 3 


the Work to be true; but if it had 


happened to have been either more 873 1307 1 


or leſs than the ſaid major Number, 
then the Operation had been falſe. | 
9. The general Effect of Subtraction, is, to find the 
Difference or Exceſs between two Numbers, and the Reſt 
when a Payment is made in Part of a greater Sum, the 
Date of Books printed, the Age of any Thing, by know- 
ing the preſent Year, and the Year wherein they are made, 
created, or built, and ſuch like. 
The Queſtions appropriated to this Rule, are ſuch as 
follow. | 55 1 
Queſt. What Difference is there between one Thing of 
125 Foot long, and another of 66 Foot long? _ 
To. reſolve this Queſtion, I firſt ſer down the 
major or greater Number 125, and under it the mi- 
nor or lefler Number 66, as is directed in the third 66 
Rule of this Chapter, and according to the fourth 
Rule of the ſame, I ſubtract the Minor from the 89 
Major, and the Remainder, Exceſs, or Difference 
I find to be 39. See the Work in the Margenr. 
Queſt. 2, A Gentleman hath owed a Merchant 365 J. 
whereof he hath paid 278 J. What more doth he owe? 
| 3 „ 


2p. 5. 
Lo give 
n che m 
che m 
hereby 1 
inder, | 
wr 
veſt. 2 
90 born 
Year (« 
unt the 
o know 
DW man) 
re made 
1572, 
!] be 11 
ug of . 
nt. 
Queſt. , 
x. Lona 
veen the 
151 Mi 
demand 
To reſ 
tween / 
ance be. 
102 ſo 
ork, 8 


0 
all ha\ 
uit, Al 
Jddit 101 

Cum. ( 

two or 

End th 

vered. 


ap. 5. Mole Numbers. a 
Lo give an Anſwer to this Queſtion, J firſt ſer 
| n the major Number 365 J. and under it I place 365 
437503 Ws che minor, and ſubtract the one from the other, 278 
153927 tcreby I difcover the Exceſs, Difference, or Re- — 
20267 ioder, to be 87; and fo much is ſtill due to the 87 

3076 editor, as per Margent. | | 
eee. 2. An Obligation was written, a Book printed, a 
457503 iid bor, a Church built, or any other Thing made in- 
Year of our Lord 1572, and now we ac- 


Chap. 5, 


e frſt Ex- Want the Year of our Lord 1687, the Queſtion 1687 
70 MY o know the Age of the ſaid Things; that is, 1572 


dw many Years are paſſed fince the ſaid Things ——- 
re made? I ſay, if you ſubtract the leſſer um- 115: 
r 1572, from the greater 1687, the Remainder 


be 3171, 


d. rs. Nn be! 15, and ſo many Years are paſſed ſince the Ma- 
on , ng of the ſaid Things; as by the Work in the Mar- 
3 nt. | % | 


Queſt. 4. There are three Towns lie in a ſtraight Line, 
z. London, Huntingdon, and Tork, now the Diſtance be- 
zeen the fartheſt of theſe Towns, viz. London and Tory, 
151 Miles, and from London to Huntingdon is 49 Miles. 
demand how far it is from Huntingdon to Tor? 

To reſolve this Queition, ſubtract 49 the Diſtanee 151 


. 03 3 


KOT I 


= U. tween London and Huntingdon, from 151, the Di» 49 
cum he ee between London and York, and the Remainder — 
Y Sony 102 for the true Diſtance between Hunt ingdon and 102 


re made, ork, See the Work in the Margent, 


* ſuch a „ 
Thing of Of Multiplication of Whole Numbers. 


1 Uitiplication is performed by two Numbers of 


N 125 | like Kind for the Production of a Third, which 
rd 65 all have ſuch Reaſon to the one, as the other hath to the 

„h uit, and in Effect is a moſt brief and artificial Compound + 
th 7 f a 0 

e 39 Eadition of many equal Numbers of like Kind into one 
ce — Fum. Or, Multiplication is that by which we multiply 


| two or more Numbers, the one into the other, to the 

t 365 I, ud chat their Product may come forth, or be diſco- 

owe ? Nrvered. | | 
: To C.4 | Or, 
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Or, Multiplication is the Increaſing of any one Numbe 
by any other, ſo often as there are Units in that Number 
by which the other is increaſed ; or by having two Num 
bers given to find a third, which ſhall contain one of the 
Numbers as many times as there are Units in the other 
2. Multiplication hath three Parts, Firſt, The Muli 
plicand or Number to be multiplied, Secondly, The Mul 
tiplier or Number given by which the Multiplicand is to bt 
multiplied. And thirdly, The Product or Number 
produced by rhe other two, the one being multipFed 
by the other; as if 8 were given to be multiplied by 
4, I fay 4 times 8 is 32; here 8 is the Multipli- 
_ and 4 is the Mulciplier, and 32 is the Pro- 31 
duct. | | | . 
3. Mult iplicat in is either Single, by one Figure; 0 
Compound, that conſiſts of many. OT 
Single Muitiplication is ſaid to conſiſt of one Figure, becauſ 
the Multiplicand and Multiplier eonſiſt each of them of 
Digit, and no more; ſo that the greateſt Product that c: 
ariſe by Single Multiplication is 8 1, being the Square of 9 
and Compound Multiplication is ſaid to conſiſt of many F 
gures, becauſe the Multiplicand or Multiplier confifts 0 
more Places than one; as if I were to multiply 436 by 6 
It is called Compound, becauſe the Multiplicand 436 
of more Places than one, viz. 3 Places. 


4 The Learner ought to have all the Varieties of Sing! 
Multiplicatimm by Heart, before he can well proce 
any farther in this Art, it being of moſt excellent Uſe, and 
none of rhe following Rules in Arithmet ich, but what hat 


a principal Dependance thereupon, which may be lean 
by che following Table. 
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— Mun TABLE, 

mo Nun I N 
* tie 2:14: N 1012 141518 
The MuldY |_2_| 242158 [21 2427 

The Muff 4 842 1522428225 

i RL ELIE L235 
we: & EEE] E154 

ed by & 2 30} 35-442 1.49 1.36 1.63" 
ulcipli- f 62432 | 42 | 48 | 56 | 54 | 72 

e Fro- 3 . {380 27 1 36 * a5 | <a Tl 63 [72 [81 


Figure; off The Ule of the precedent Table is this: In the uppers - 
| oft Line or Column you have expreſſed all the Digits from 
ure, becauſ to 9, and likewiſe beginning at 1 and going downwards 
them of che tide Column, you have the ſame: ſo that if you 
et that ci ould know the Product of any two fingle Numbers mul- 
juare of „Hplied by one another, 105K for one of them (which you 
f many FiHleaſe) in the uppermoſt Column, and tor che other in the 
conſiſis de Column, and running your Eye from each Figure a- 
436 by Pas the reſpective Columns in the common *ng'e (or 
and 436 Nlace) where theſe rwo Columns meet, there is the Pro- 
ct required. As for Example, I Would knuw how 
ch is 8 times 7; Firſt I look for 8 in the uppermoſt. 
olumn, and 7 in the fide Column; then do I caft my 
ye from 8 along the Column downwards from the ſame, 
d likewiſe from 7 in the fide Column, 1 caſt my Eye 
om thence toward the right Hand, and fird it to meer 
ith the firſt Column at 55; fo that I conclude 36 to be 
e Product required, Cc. 1 | 
5. In Compound Multiplication, if the Multiplicand con- 
ſts of many Places, and the Multiplier of but one 
cure ; firſt ſer down the Multiplicand, and. under it 
ace the Multiplier in the Place of Units, and dr:w a Line 
derneath them; begin then and multipiy the Mulciplier - 
o every particular Figure of the Multiplicind, beg'nmng - 
the Place of Units, and fo proceed towards te left - 
Mulſſand, ſettiug each particulir Product under the Line, in 
der as you procted : Bur if any of the Products a 
| | | TCEU 


es of Sing 
1] procect 
Ot Uſe, and 
what han 


be leart 
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ceeds 10, or any Number of Tens, fer down the Excel 
and for every 10 carry an Unit to be added to the next Pre 
duct, always remembring to ſer down the total Producte 
the laſt Figure; which Work being finiſhed, the Sum ad 
Number placed under che Line ſhall be the true and tou 
Product r.quired As for Example, 1 would multipl 
478 by 6: Firſt ſet down 473, and underneath it 6, in tie 
Place of Units, and draw a Line underneath chem, as in the 
Margent ; then I begin, ſaying, 6 rimes 8 is 48, _, 


which is 3 above four Tens, therefore I ſet down 5 


(che Exceſs) and bear 4 in Mind for the 4 Tens; 
then 1 proceed, ſaying, 6 times 7 is 42, and 2800 
that | carried is 46, I then fer down 6 and carry 4, 

and Zo on, faying,” 6 times 4 is 24, and 4 that i carried | 


22, and becauſe it is the laft Figure, ſet it all down, aui 
gure or 


fo the Work is finiſhed, and the Product is found to it 
2368, as Was requ red. e | 

6. When in Compound Multiplication, the Mulrple 
conſiſteth of divers Places, then begin with the Figure i 
the Place of Units in the Multiplier, and multiply it int 
all the Figures in he Multipiicand, placing the Produd 
below tlie Line, as wa directed in the laſt Example; rn 
begin with the Figure of the ſecond Pl:ce of the Muiripit 
er, viz. the Place of Tens, and multiply ir likewiſe int 
the w! ole Multip'icand, (as you did the firſt Figure) pl 
cing its Product under the product of rhe firft Figure; 0 


in the ſame Manner by the Third, Fourth, and F:ith, 0: 


until you bave multiplied all the Figures of the Mul:pii 
particularly into the whole Multip'icand, ſtill placing che 
Product of each particular Figure under the Product o 
its Precedent Figure; herein obſerving the following 
Caution. | | | | | 

In the placing of the Product of each par- A Caution 
ticulir Figure of the Mulripler, you are not 
to iollo the 2d Rule of the 4th Chapter, viz. to place 


Units under Units, and Tens under Ters, Cc. but to; 


place the Figure or Cypher in the Place of Units of 
the ſecond Line under the ſecond Figure or Place of 
Tens in the Line above it, and the Figure or Cypher in 
the Place of Units in the third Line under the Place of 
Tens in the ſecond Line, Oc. obſerving this Order, til 
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you have finiſhed the Work, fil} placing the firſt Figure of 
every Line or Product under the fecond Figure or Place of 
Tens in that which was above it, and having fo done. draw 
a Line under all cheſe perticular Products, and add them 
together; fo ſhall the Sum o: all theſe Procuds be the 
total Product required. | 

As if it were required to multiply 764 by 27, I ſer em 
down the one under the ober, with a Line drawn under- 


neach them; then I begin, ſaying, 7 times 4 is 28, then 
I fer down) 8 and carry-2; then 1 ſay, 7 times 
6 is 42, and 2 that | carried is 445 that is 4 and go 764 
4; then 7 times 7 is 49, and 4 that I carry is 27 
$3, Which J fer down, beczuſe 1 have not ango--—— 
ther Figure to mulciply 3 thus I have done with 5348 
the 7, then 1 begin with the 2, ſaying 2 times 4 1528 

is 8, which I fer down under (4) the ſecond Fl: —— 

| gure or Place of Tens in che Line above it, as you 20628 


may ſee in the Margent; then I procced, ſaying, 
2 times 61s 12, that is 2 and carry 1; chen 2 times 7 is 
14, and 1 that I carry is 15, which | ſet down, becauſe tis 


the Product of the laft Figure; ſo that the Product of 764 


by 7 is 5348, and by 2 1s 1528, which being placed the 


one under rhe other, as before directed, as you lee in the 
| Margent, and a Line drawn under them, aud they added 


together reſpectively, make 20625, the true Product re- 
quired, being equal to 27 times 763. | 

Another Example may be this; Let it be required to 
multiply 5486 by 455. I diſpoſe of the Muttiplicand and 
Multiplier according to the Rule, and begin 


mulciplying che firſt Figure of the Multiplier, 5486 
which is (5) into the whole Multipi cand, 465 
and find the Product is 27430; then | po- 
cced,and multiply the ſecond Figure (6) of the 27430 
Multiplier into the Mult pl'cand, and find the 922516. 
product to amount 32916, which is ſubſcri- 21944. 
bed under the other Froduc retpectvelß; re 
then do 1 multiply the third and laſt Figure 2550990 


(4) of the Multiplier into the Multiplicand, 
and the product is 21944, which is likewiſe 
placed under the ſecond Line reſpectively; then I draw a 
Line under the ſaid Products being placed the one under 
| the 
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the other according to Rule) and add them tcgether 
and the Sum is 25 509%, the true Product fought, be. 
ing equal to 5485 times 465, or 465 times 5486. 


Mie Examples in this Rule are theſe flowing. 


430365 6400758 
4739 37496 
3877785 38404543 
1252595 57606822 
3016055 25003032 
1723460 44805306 
— | 19202274 
2041869225 — 
240002821968 


N Cmpendium in Multiplication. 
7. Although the former 
Rules are ſufhcient for all 
Caſes in Multiplication, Yet 
becauſe in the Work of 
Maltiplicaticn many times 
great Labour may be ſaved, 
1 ſhall acquaint the Learner 
with ſome Compendiums in 
order thereto, vi7. If the 
Multiplicand or Multiplier, «tr-que factore. Clavis Mat, 
Or both of them, end with c. 4. 3. 
Cyphers then in your mul]- | 
tiplying you may negle& the Cyphers, and multiply 
oxly the ſignificant Figures, and to the Product of thoſe 
ſignificant Figures, add ſo many Cyphers as the Numbers 
given to be multiplied did end with; that 
is, annex them on the right Hand of the ſaid 
Product, ſo ſhall that give you the true Pro- 4300 
duct required. As if 1 were to multiply 
32000 by 4300, 1 ſet them down in order 96 
to be multiplied, as you ſee in the Margent; 
but reglectirg the Cyphers in both Num- 
bers, I only multiply 32 by 43, and the 137600co9 
Product I find to be 1376, to which I an- 
nex the 5 Cyphers in the Multiplicand and Multiplier, 


Si numeris prop.fitis u. 
nus vel uterque adjunctes ha. 
boat ad dextram circulcs, o- 
miſts circulis fiat ipſcrum 
numerorum multiplicatio, J 
facto d:mum tot inſuper in- 

t:grorum loci accenſeantur 


and 


*. 9 — 


quct ſunt omiſſi circuli inf 


Chap 


and th 
30000 


$.'1 
ſigni fie 
multi 
fl cant 
Cyphe 
Notice 
true p 
gure 3 
therefc 


Chap. 6 


te gethet 
ught, be 
6. | 
bing. 
2758 
7496 
4545 
$22. 
32 
5 F 


— 


968 


op.fitis u. 


junctes ha 
irculcs, o- 
t rpſcrum 
picatio, J 
nſuper in- 
enſeantur 


cireauls ink 


avis Mat, 


multiply 
t of thoſe 
Numbers 


2000 
4300 


96 
' + 


7600C09 


ultiplier, 
and 


—— 


Chap. 6. 


and then it makes 1376 for the true Product of 
30000 by 4300. | | | | 
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8. If in the Multiplier, Cyphers are Placed between 
fignificant Figures, then | 
multiply only by the ſigni- Si inter medio multipli- 
ficant Figures neglecting the cantis lece circulus fuerit, 
Cyphers; but here ſpecial ide negligitur. Alſted. c. 6. 
Notice is to be taken of the De Arithm, 
true placing of the firſt Fi- 3 
gure after the Neglect of ſuch Cypher or Cyphers; and 
therefore you muſt obſerve in what Place of the Multi- 
plier the Figure you multiply by ſtandeth, and ſet the firſt 
Figure of that Product under the ſame 


Place of the Product of the firſt Figure 371561 


of your Multiplier : As for Example, L-t 4000 
it be required to multiply 371368 by — — 
40c07.Fir{tI multiply the Multiplicand 2600976 


by 7, and the Product is 2500976; then 
neglecting the Cy phers, 1 multiply by 4, 
and that Product is 1486272; now I con- 
ſider, that 4 is the «th Figure in the 
Multiplier, therefore I place 2 (the firſt Figure of the 
Product by 4) under tbe filth Place of the firſt Produce 
by 7, ard the reſt in order, and having added them toge- 
ther, the total Product is found to be 14865 330976. 
Other Examples in this Rule, are theſe following: 


14862722 


14555320376 


327556 7864371 
6030 20604 
9327580 31457484 
1965516. 47186226 
5 15728742 
1975343516 
| 162037500084 


ge If you are to multiply any Number by an Unit with 
Cyphers, as by 10, 100, Iooo, Oc. then annex ſo ma 
Cyphers before the Multiplicand,and that Number when 
the Eyphers are annex'd, is the Product requir'd. As if you 
would multiply 428 by 100, annex 2 Cyphers to 428, 
and it is 42200, If it were required to multiply 102 by 
| = | 10000, 
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10000, annex 4 Cyphers, and it gives 1020900 for the Pro- 
duct required. 

The Proof of Multi plication. 

| 10. Multiplication is proved by Diviſion, and to ſpeak 

. Truth, ail ocher Ways are falſe, (according to Friſius) and 

therefore it will be neceflary in the firſt Place to learn 

Diviſion, and by chat to prove Mulriplication. There are 


there is not one in a Thouſand of their Products right; 
there fore we omit them. | | . 

11. The general Effect of Multiplicat ion is contained in 
the Definition of the ſame, Which is io find out a third 
Number, ſo often containing one of the two given Num- 
bers, as the other con:ainerh Units. | 

The ſecond Effect is, by having the Length and Breadth 
of any Thing (as a Parallelogram or long Plain) to find 
the ſuperficial Content of the ſame, and by having the ſu- 


the Solidit; of any Parallelopipedon, Cylinder, or other 
ſolid Figures. ; | _ 

The third Effect is, by the Contents, Price, Value, Buy- 
10g, Selling, Expence, Wages, Exchange, Simple Inte- 
reſt, Gain or Loſs of any one thing, be it Money, Mer- 
chindize, Oc to find our the Value, Price, Expence, Buy- 


Things of lite Name, Nature, and Kind, 

The fourth Effect (is not much unlike the other) by the 
Coatents, Value, or Price of any one Part of any 'Thing 
denominated, to find the Contents, Value, or Price of 


divided, multiplying the Price of one of thoſe Parts. 

The fi:th Effect is, to aid, to compound, and to make 
other Rules, as chiefly, the Rale of Prop irtion, called the 
Golden Rule or Rule of {hree ; allo by it, Things of one 
Denomination are reduced to another. 

' It you multiply any Number of Integers, or the Price 
of the Integer, the Product will diicover the Price of che 
Quantity, or Number of Integers given. hes 

In a Re<&anzulir Solid, if you multiply the Breadth of 
the Baſe y che Depth, and that Produce by the Length, 
the laſt Product will diſcover the Solidity or Content of 
the ſame Solid, VTi Some 


ſome other Ways uſcd indeed, but on a firi& Examen, 


per ficial Content of the Baſe, and the Length, to find our | 


ing, Selling, Exchange, or Intereſt of any Number of 


the Whole Thing, all the Parts into which the whole is 
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| Some Lueſtions proper to this Rule, may be theſe folowing : 
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Queſt. 1. What is the Content ot a ſquire Piece of 
Ground, whole Length is 28 Perches, and Breadth 13 

Anſwer, 364 ſquare Perches; for mul.iplying 28 the 
Length, by 13 the Breadth, the Product is fo much 

Oueſt. 2. There is a ſquare Battle, whoſe Flank is 
Men, and che Files 19 deep? what Number of Men doth 


19, the Product is 893. 

Queſt. 3. If any one Thirg coſt 4 Shillings, what ſhall 
Things coſt ? 4nſw. 36 Shillivgs z for multiplying 4 by. 
9, the Product is 36. „ 
Queſt. 4. If a Piece of Money or Merchandize be worth, 
or coſt 17 Shillings, what ſhall 19 ſuch Pieces of Morey 


| or Merchandize cofl ? Facit. 323 Shillings, which is e- 


quil to 16 J. 3 5. | : 

Queſt. 5. If a Soldier or Servant get or ſpend 14 59 per 
Morth, what is the Wag's or Charges of 49 Soldiers or 
Servants for the ſame Time? Muliply 49 by 14, the 
Product is 686 s. or 141.5 s. for the nſwer. 

Queſt. 6. it in a Day there are 24 Hours, how many 
Hours are there ina Lear, accounting 365 Days to conſti- 
tute the Year? Fa it. 8760 Hours; to which if you add 
the 6 Hours over and above 365 Days, as there is in a 
Ye>r, then it will be 8766 Hours; now if you multiply 
this $766 by 60, the Number of Minutes in an Hour, it 
_ produce 325950, the Numer of Minutes in a 
Aear. 


CHAP. VII 
Diviſion of while Numbers. 


1. Tviſion, is the ſe parating or parting of any Num- 
bei or Quantity given, into any Parts aſſigned, 
or to find how often one Number is contained in another; 
or from any two Numbers given, co find a third that ſhall 
conſiſt of ſo many Units, as the one of thoſe two Num- 
bers given is compreherded or contained in the other. 
2. Diviſion hath three Parts or Numbers remarkable, 
viz. Firſt, The Dividend; 2dly, The Diviſor; 112 


— — 


— — — — 


9 


Hand of chat to which you put the Point before, 


Diviſion of 


by which the Dividend is divided, or it is the Number 
which ſheweth how many Parts the Dividend is to be di- 
vided into. And the Quotient is the Number produced 
by the Diviſion of the two given Numbers the one by the 


5 other. 


So 12 being given to be divided by 3, or into three 
equal Parts, the Quotient will be 4; for 3 is contained in 
12 four times, where 12 is the Divider, and 3 is the Di- 
viſor, and 4 is the Quotient, 

3. In Diviſon ſer down your Dividend, and draw a 
crooked Line at each End of it, and before the Line at the 
left Hand place the Diviſor, and behind that on the right 

Hand place the Figures of the Quotient, as in : 
the Margent, where it is required to divide 12 3) 12 (4 


by 3: Firſt, I ſet down 12 the Dividend, and 


on each Side of it, do 1 draw a crooked Line, and before 
that on the left Hand do I place 3 the Diviſor; then do 
I ſeek how often 3 is contained in 12; and becauſe I find 
Ir four times, | put 4 behind the crooked Line, on the 
right Hand of the Dividend, denoting the Quotient. 

4. But if, when the Diviſor is a fingle Figure, the Divi- 
dend conſiſteth of two or more Places, then having placed 
them for the Work (as before directed) but a Point un- 
der the firſt Figure of the leſt Hand of the Dividend, pro- 
vided it be bigger than (or equal to) the Diviſor; but if 
it be leſſer than the Diviſor, then put a Point under the 


ſecond Figure from the left Hand of the Dividend ; which 
Figutes, as far as the Point goeth from the left Hand, are 
to be reckon'd by themſelves, as iſ they had no. Dependance 


upon the other Part of the Dividend: And for Diſtinction 
ſake may be called the Dividual; then ask how often the 
Divifor is contained in the Dividual; placing the Anſwer 


in the Quotient; then multiply the Diviſor by the Figure 


that you placed in the Quotient, and ſer the Product there- 
of under your Dividual; chen draw a Line under the Pro- 
duct, and ſubtract the ſaid Product from the Dividual, 
placing the Remainder under che ſaid Line; then put 2 
Point under the next Figure in the Dividend on the right 

and 
draw 
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| the Diviſor (6) and the Product is 18, | 
which 1 fer in order under the Dividual, 18 
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raw it down, placing it on the right Hand of the Remain- 
ger which you found by Subtraction; which Remainder, 
with the ſa1d Figure annexed before it, ſhall be a new Di- 
vidual ; chen ſee again how often the Diviſor is contained 
in this new Dividual, and put the Anſwer in the Quotient 
on the right Hand of the Figure which you put there be- 
fore 3 then multiply the Divitor by the laſt Figure that you 
put in the Quotient, and ſubſcribe the Product under the 


Dividual, and make Subtraction, and to the Remainder- 


draw down the next Figure from the grand Dividend, (ha- 
ving firſt pur a Point under it) and put it on the right 
Hand of the Remainder for a new Dividual as before, and 
proceed thus till the Work is finiſhed, = 
Obſerving this general- Rule in all Kinds of Diviſion- 
Firſt, to ſeek how often the Diviſor is contained in the 


Dividual; then (having put the Anſwer in the Quotient) 


multiply the Diviſor chereby, and ſubtract the Product. 
from the Dividual. An Example or two will make the 
Rule plain. Let it be required to divide 2184 by 6. 1 


diſpoſe of the Numbers given as is before directed, and as 


ou ſee in the Margent; in order to the 
ork, chen becauſe 6 the Diviſor is more 6) 2184 (3 


than 2 the firſt Figure of the Dividend) 1 
put a Point under 1 the ſecond Figure, 
which makes the 21 for the Dividua}, then do I ask how- 
| often 6 the Diviſor is contained in 21, and becauſe I can- 


not have it more than 3 times, I put 3 
in the Q d. ient, and thereby do I multiply 6) 2184 (3) 


and ſubtra& it therefrom, and the Re. - - 


mainder (3) I place in order under the 3 


Line) as you ſee in the Margent. 

Then do I make a Point under the next 
Figure of the Dividend, being 8, and 18 
draw it down, Placing it before the Re- 


mainder 3, ſo have I 38 for a new Divi- 38 
dual, then do I ſeek how often 6 is con- 3 
tained in 38, and becauſe I cant have it 2 


more than 6 Times, I put 6 in the Quo- 


tient, and thereby do I multiply the Diviſor 6, and ba 
| Pro- 


: 42 „„ „ 7 2 
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Produtt (36) I put under the Dividual (39 ) and ſubtract 
it therefrom, and the Remainder 2 I pur under the Line, 


as you ſee in the Margent. 


Then do] put a Point under the next (and laſt) Figure 
of the Dividend (being 4) ard draw it down to the Re- 
ma'rder 2, and putting it on the right Hand thereof, ie 


maketh 24 for a nzw Dividual; chen 1 
ask how otren 6 is contained in 24 and 
the Anſwer is 4, which I put in the 
Quotient, and multiply the Diviſor (5) 
thereby, and the Product (24) 1 put un- 


der the Dividudl (24) and ſubtract it 


| there irom. and the Remainder is (o); 


and thus the Work is finiſhed, and 1 find 


the Quotient to be 364, that is 6 is con- 


rained in 2184, juft 364 times, or 2184 
being div ded inta 6 equal Parts, 364 


is one of thoſe Parts. 


6) 2184 (354 


18 


(0) 


Again, If ic were required ro divide 2646 by 7, or into 
7 equa] Parts, the Quotient will be found to be 378, as 


by the following Operation appearech. 
| 7) 2646 © >; 


80 if | it be required to divide 946 by 8, the Quotient 
will be found to be 118, and 2 be after Diviſion is 


ended. The Work followeth : 


8) 946 


Many tit 


Diviſor, 


where 9 


118, an 


| Now W] 


the Leai 
Reducin 

And 
any Thi 
for oih 


8 


10tient 
ſion is 


) 946 


Whole Numbers. 43- | 
8) 946 (118 | 


5 (2) 
Many times the Dividend cannot exactly be divided by the 
Diviſor, but ſomething will remain, as in the laſt Example, 


| Where 946 Was given to be divided by 6, the Quotient was 


118, and there remained 2 after the Diviſion was ended: 


| Now what is to be done in this Caſe with the Remainder, 


the Learner ſhall be taught when we come to treat of the 
Reducing (or Reduction) of Fractions. 

And here note, That if after your Diviſion is ended, 
any Thing do remain, it muſt be leſſer than your Diviſor; 
for otherwiſe your Work is not rightly performed. 

Other Examples are ſuch as follow. 


80 73454 (9183 9) 137583 (1528 


2 IOM | | 9 
— — . — — — — 
14 47 
8 — 25 
— — —ä—äÜ. — — ———— 
66 25 
64 18 1 
24 5 
24 — 72 
(o) (6) 


5. But if the Diviſor conſiſteth of more Places than one, 
| then chuſe ſo many Figures from the left Side of the Divi- 
dend for a Dividual as there are Figures in the Diviſor, 
and pur a Point under the fartheſt Figure of that Dividual 
| to 


— — 


— 
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—— 
— — — 


ö Divifion of 
to the right Hand, and ſeek how. often the firſt Figure on 


tte left Side of the Diviſor is contained in the firſt Figure 


on the left Side of the Dividual, and place the Anſwer in 
the Quotient, and thereby multiply your Diviſor, placing 
your Product under your Dividual, and ſubtract it there- 
from, placing the Remiinder. below the Line; then put a 
Point under the next Figure in the Dividend, and draw it 
down to the ſaid Remainder, and annex it on the right Side 
thereof, which makes a new Dividual, and procecd as 
before, till che Work is finiſhed. | 

And if it ſo happen, thar after you have choſen your firſt 


Dividual, (as it is before directed) you find it to be leſſer than 
the Divitor, then put a Point under the Figure more near to 


the right Hand, and ſeek how often the fi:ſt Figure on the 
left Side of the Diviſor is contained in the two firſt Fi- 
gures on the left Side of the Dividual, and place the An- 
ſwer in the Quotient, by which multiply the Diviſor, and 
place the Product thereof in order under the Dividual, and 
ſubſtract it therefrom, and proceed as before. 

Always remembering, that in all Cafes of Diviſion, if 
after you have multiplied your Diviſor by the F ꝑure firſt 
placed in the Quorient, the Product be greater than the 
Dividual, then you muſt cancel that Figure in the Quotient, 
and inſtead thereof pur a Figure leſſer by an Unit (or One) 


and multiply the Diviſor thereby, and if ſtil] the Product 


be greater than the Dividua), make the Figure in the Quo- 
tient yet leſſer by an Unit, and thus do until your Product 
be leſſer than the Dividual, or at the moſt equal thereto, 
and than make Subtraction, c. 

So it you would divide 9454 by 24, the Quotient will 
be found to be 394; I firſt put down the given Number as 
is before directed in the 2d Rule. Now becauſe my Di- 
viſor coaſiftech of two Figures, I there- 
fore put a Point under the ſecond Fi- 


24 9464 (35 
gure ſrom the left Hand of my Dividend, 8 


Which there is 4, wherefore I ſeek how 72 
ofren 2 the firſt Figure (on the left — — — 
Side of the Diviſor) is contained in 9 226 
(the like firſt in the Dividual) the Anſwer 216 
is 4, which I put in the Quotient, and :! 


thereby multiply all the Diviſor, and find 10 
the Product to be 96, which is greater 
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than the Dividual 94, whereſore I cancel the 4 in the 
Quorienr, and inſtead thereof I put 3, (an Unit leſſer) 
and by it multiply the Diviſor 24, and the Product is 72, 
which I ſubtract from 94 the Dividual, and the Remainder 
is 22; then do] make a Point under the next Figure 6 in 
the Dividend, and draw it down, and 


place it on the right Side of the Remain- 24) 9464 39 


der 22, and it makes 226 for a new Di- 


vidual; now becauſe the Dividual 226 72 
conſiſte th of a Figure more than the bi 
viſor, therefore I ſeek how often 2 (the 226 
1ſt Figure of the Diviſor) is contained in 216 
22, the two firſt of the Dividual, and Ifay ———— 
9 times, wherefore I put 9 in the Quo- lo 


tient, and thereby multiply the Diviſor 15 
24, the Product (216) I place under the Dividual 226, 
and ſubtract ir from ir, and there remaineth 10. 

Then I go on and make a Point under the next and laſt 
Figure (4) in the Dividend, and draw it down to the Re- 
mainder 10, and it makes 104 for a new Dividual, which 
is alſo a Figure more than the Diviſor ; and therefore I 
ſeek how often 2 is contained in 10, I anſwer 5 times; 
but multiplying my Diviſor by 5, the Product is 120, 
which is greater: than the Dividual, and therefore I make 
it bur 4, and by it multiply the Diviſor, and the Product 
is 96, which being placed under, and ſubtracted from the 
Dividual, there remaineth 8; and thus the whole Work 
of this Diviſion is ended, and I find that 9464, being di- 
vided by 24, or into 2 4 equal Parts, is found to be 394, 
2s was ſaid before; and the Kemainder is 8, as you ſee in 
the Work following. SR 

24) $464 (394 


2 0 © 


72 
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46 Diviſion of Chap.) 
Another Example may be this: Let there be require 
the Quotient of 183653 divided by 385; Firſt I diſpaf 
of the Numbers in order to their 
dividing, and becauſe 118, the 385) 1183653 (; 
three firſt Figures of the Dividend, . 
is leſſer than the Diviſor 385, and Lies: 
therefore make a Point under le 
fourth Figure, which is 3, and ſee 28 
how. oſten 3 (the fitſt Figure of the 
Diviſor) is contained in 11: The Anſwer is 3, which 
pur in the Quotient, and thereby multiply the Diviſor 30; 
and the Product is 1155, which 1 ſubtract from the {iv 
dual 183, and there remains 28. Then (as before) I dra 
down the next Figure, which is 6, 
and place it beſore che Remainder 385) 1183653 (3 
23 ; ſo have J 268 for a new Di. . 


vidual, and becauſe it hith no more 1155 
Figures than the Diviſor, l ſcek ho üł⸗„0r. —— 
often 3 (the firſt Figure of the Di- 7 


viſor) is contained in 2 (che firſt 

Figure of the Dividual) and the Anſwer is o; for 
Sreater Number cannot be contained in a Lefſer ; when 
tore I put o in the Quotient, and thereby (according tt 
the sch Rule) I ſhouid multiply the Diviſor ; but if 1 d 
the Product will be o, and © ſubtracted from the Dividu 
286, the Remainder is the ſame; wherefore I draw dont 
the next Figure (5) from the Di- 

vidend, and put ic before the ſaid 385) 1183653 (30 
Remainder 286, ſo have I 2865 1 

for a new Dividual; and becauſe 
it conſiſteth of 4 Places, viz. a 
Place more than the Diviſor, I ſeek 2865 
how often 3, the 1ſt Figure of the 
Diviſor, is contained in 28, the 
two firſt ol the Dividual, and I fay, 170 
there is 9 times 3 in 28 ; but mul- 


tiplying my whole Divifor (385) thereby, I find th 
Product to be 3465s, which is greater than the Dividul 
2865 ; wherefore | chuſe 8, which is leſſer by an Vat 
than 9, and thereby I multiply my Diviſor 385, and ct 


Productjs 3080, which ſtill is greater than the ſaid Dividu 


al; 
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al; wherefore I chuſe another Number yet an Unit leſſer, 
viz. 7, and have multiplied my Divitor thereby, the 


Product is 2695, which is leſſer than the Dividual 2365, 


wherefore I pur 7 in the Quotient and ſubtract 2695 from 
the Dividual 2865, and there remain 170; then I draw 
down the lift Figure (3) in the Dividend, and place it 
before the ſaid Remainder 170, and it makes 1703 for a 
new Dividual; then (for the Rea- | 

ſon aboveſaid) ] ſeck how often 3 


of 


is contained in 17 the Anſwer is 


5, but multiplyirg the Diviſor 1155 
thereby, tae Product is 1925, ——————— 
greater than the Dividual, where- 2865 
jore | ſay it Mill bear 4 (an Unit 2695 
leſſet) and by it 1 multiply the —-—— — — 
Diviſor 385. and the Product is 1703 

15 40, Which is leſſer than the 1540 


Dividual. and there ſore I put 4 
in the Quotient, and ſubrra% the 663 

ſaid Product from rhe Dividual, 

and there remain 163; and thus the Work is finiſned; and 
find that 1183653 being divided by 385, or into 383 
equal Shares or Parts, the Quotient, (or one of thoſe Parts) 


is 3074, and beſides there is 163 remaining. 


And thus the Learner being well vers'd in the Method 
of the foregoing Examples, he may be ſufficiently quali- 
ficd for the dividing of any greater Sum or Number into as 
many Parts as he pleafech, char is, he may underſtand the 
Method of dividing by a Diviſor, which conſiſteth of 4, 
or 5, or 6, or any greater Number of Places, the Me- 
thod being the ſame with the foregoing Example in every 


Reſpect. 
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Other Examples in Divui ſion. 
27985) 835684790 (29850 


55972 g Num 

| aution : 

275964 main, i 

251874 hat were 

r umber ! 

5 4 lavis 1 
223888 requi 

| | 470199 | oo, BO) 
he Mn, yphers 

167916 fas m 

e he Divid 


"Remain (22830) we wil 


| I ivided | 
196374) 473986013 (2413 in be 1 

3 ain 2, 
N | ff from t 
812380 38 from 
785496 | dat I cc 

” ded by 
268841 nin afte! 

190374 argent. 
2. ANC 

714575 Unit w 
589122 igures fi 
| BV the Div 
Remain (15556 _ | e left 8 
So if you divide 47386473 by $8736, you will find right 
the Quotient to be 806, and 45257 will remain after di ded. (/ 
Work is ended. : ere to be 
In like manner, If you would divide 3846739204 b aſh thus, 
483064, the Quotient will be 7953, and the RemaindetfF** s 45 
after Diviſion will be 100572, | a = 
| Compendium in Diviſion. | Þ, I cy 
1. IF any given Number be to be divided by anotherſpd the O. 


Number that hath Cyphers annexed on the righi m to d 
Side thereof, (omitting the Cyphers) you may cut off ſom he | 
— | | mans; is the 
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my Figures from the right Hand of the Dividend, as 
ere are Cyphers before che Diviſor, and let the remain- 
g Numbers in the Dividend, be divid:d by the remain- 
g Number, or Numbers of the Diviſor, obſerving this 
zution: That if after your Diviſion is ended, any Thing 
main, you are to annex thereto te Number or Numbers 
hat were cut off from the Dividend; and ſuch new found 
umber ſhall be the Remainder. (See Mr. Oughtred's 
lavis Mathematica, cap. 5. 3-) As for Example, Let it 
required to divide 46658 by EE | 
00, Bow becauſe there are two 4100) 46658 (116 
yphers before the Diviſor, I cur e's | 
fl as many Figures from before 4 
he Dividend, viz. 58, fo that then —— 
ere will remain only 466 to be 6 
ivided by 4, and the Quotient a 
ill be 116, and there Will re- — 
ain 2, to Which | annex the 26 
o Figures (58) which were cut 24 
f from the Dividend, and it makes — 
8 from the true Remainder; ſo (258) 
dat I conclude 46658 being di- 
ded by 400, the Quotient will be 116, and 258 re- 
uin after the Work is ended; as by the Work in the 
argent. | 
iq And hence ir followeth, chat if the Divifor be 1, or 
Unit with Cyphers annexed, you may cut off ſo many 
igures from before the Dividend, as there are Cyphers _ 
the Diviſor, and then che Figure or Figures that are og 
ge left Hard will be the Quotient, and thoſe that are on 
ge right Hand will be the Remainder after the Diviſion is 
ded. (Vid. Gem. Friſ. Arith. Par. 1.) As thus; if 45783 
ere to be divided by 10, I cur off the laſt Figure (3) with a 
aſh thus, 45783, and the Work is done, and the Quo- 
nt is 4578 (the Number on the left Hand of the Daſh) 
ad the Remainder is 3 (on the right Hand.) In like man- 
r1f the fame Number 45783 were to be divided by 
D, I cut off two Figures from the End thus, (45783) 
by anotherÞd the Quotient is 457, and the Remainder is 83. And if 
n the rightÞam to divide the ſame Figures, by 1000, I cut off 3 
y cut off om the End thus (451733) ard the Quotient is 45, nd 
manyſþ3 is the Remainder, c. D 6. The 
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vers what Reaſon or Proportion there is between Number; 


minator, thereby diſcovering commenturable Numbers, 
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6. The general Effect of Diviſion, is contained int hap. a 
Definition of the ſame, that is, by having two unequſ ne Queſt 


Numbers, ro find a third Number in ſuch Proportion toth 
Dividend, as the Diviſor hath co Unit or 1: Ir alſo diſq 


Queſt- 1 
ich Thing 


ſo if you divide 12 by 4, it quotes 3, which ſhews U 0 = 
Reaſon or Proportion of 4 to 12 is triple. uch will 
The ſecond Effect is, by the ſuperficial Meaſure or C for if 
tent, and the Length of any Oblong, Rectangular Parallel. , | ch. 
.gram, or ſquare Plane known, to find out the Bread Nef : 
thereby; or contrarywiſe, by having the Superficies uearz am 
Breadth of the ſaid Figure, to ficd our the Length there... 7 
Alſo by having the Solidity and Length of a Solid, to fie he Wages 


the Superficies of the Baſe, & contra. 

The third Effect is, by the Contents, Reaſon, Price, V4 
lue, Buying, Selling, Expences, Wages, Exchange, Interel, 
Profit, or Loſs of any Number of Things (be it Money 
Merchandize, or what elſe) to find out the Contenis, Rex 
Don, Price, Value, Buying, Selling, Expence, Wage 


Nuotient w 


Exchange, Intereſt, Profit, of Lois, or any one Thing d 


the like Kind. 

The fourth Effect is, to aid, to compoſe, and to mak: 
other Rules, but principally the Rule of Proportion, called 
the Gold-n Rule, or Rule of Three, and the Reduction d 
Monics, Weighis, and Meaſures of one Denominariat 
into another; by it alſo Fractions are abbreviated, by Ant 
ing a common Meaſurer unio the Numerator and Deng 


Queſt, 2 
hes, anc 
any Inche 
dot? Fac; 
ot ſqua 
the Brea 
umber of 
ficial Fo 


If you divide the Valve of any certain Quantity by the 
ſame Quantity, the Quotient diſcovers ihe Rare or Value of 
the Integer; as if 8 Yards of Cloch coſt 29 Shillings, i 
you divide (96) the Value or Price of the given Quant 
by (8) the fame Quantity, the Quotienc will be 129 
which is the Price or Value of 1 of thoſe Yards, Oe. 

If you divide the Value or Price of any unknown Quat 
tity, by the Value of the Integer, it gives you in the Quo- 


tient that unknown Quantity, whoſe Price is thus divided; 


as if 12 Shillings were the Value of a Yard, I would knov 
how many Yards are worth 96 Shillings: Here if you d 
vide (96), the Price or Value of the unknown Quantity. by 
12, the Rate of the Integer, or 1 Yard, the Quotient will be 
8, wh'ch is the Number of Yards worth 96 5. Som: 


% 


Ihap. 7 
ed int | 25 A 
» uncquiiſÞme Queſt ions anſwered by Diviſi2n may be theſe following. 
tion rol gueſt. 1. If 22 Things coſt 66 Shillings, what will 1 
Iſo diſaſch Thing coſt! Facit 3 Shillipgs, for if you divide 65 
Number y 22, the Quotient is 3 for the Anſwer ; ſo if 26 Yards 
news till: Elis of any Thing be bought or ſold for 108 J. how 
wch will one Yard or Ell be bought or ſold for? Facit 
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re or Cu, for if you divide 108 by 25 Yards, the Quotient will 
Parallel 2 J. the Price of the Integer, 
5 —_ Queſt. 2. It the Expence, Charges, or Wages of 7 


ears, amount to 868 J. what is the Expence, Charges, ot 
ages of one Year ? Facit 124 |, for if you divide 868 
he Wages of 7 Years) by 7 (the Numbers of Years) the 
Wotient will be 124 J. for the Anſwer. See the Work: 


ch there 
id, to fi 
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duQion d | | 
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+ £e] | — 
d, by int 2ſt. 2. If the Content of one ſuperficial Foot be 144 
and DenWhes, and the Breadth of a Board be 9 Inches, how 
\umbers. any Inches of that Board in Length will make ſuch 2 
nity by te dot? Facit 16 Inches; for by dividing 144 (the Num- 
or Value ol of ſquare Inches in a ſquare Foot) by 9, (the Inches 
Shillings, te Breadth of the Board) the Quotient is 16 for the 
n QUanti\Vimber of Inches in Length of that Board to make a ſu- 
in be cia! Foot. 


5 Quar 9) 144 0 16 Inches 
in the Quo- X 

us divided a 

would knoil TI 

> if you d | 5 4 

Wantity. by | 

tient will be | 7 | 
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Queſt. 4 If the Content of an ere of Ground be 16 the Di 
ſquare Perches, and the Length of a Furlong (propoum fer Pivifi. 
ed) be 80 Perches, how many Perches will there go rhich Pr 
Breadth to make an Acre : Facit 2 perches; for if ya Jed) wi 
divide 160, the Number of Perches in an Acre, by ontrariw 
(che Length of the Furlong in Perches) the Quotient is! ſulriplic 
Perches; and ſo many in Breadth of that Furlong wha r:; plie 
make an Acre. | | . 
ultiplic. 
ork is C 


4 — . . . 4 
- 


80) 160 (2 Perches. 


I60 en to be 
. il be? 
. (0) £ And tl 
Nreſt. 5. If there be 893 Men to be made up into 42 the 
Battle, the Front conſiſting of 47 Men; what Number ml. giver 
there be in the File? Facit, 19 decp in the File; for | 
you divide 893 (the Number of Men) by 47 the Nut 
ber in the Front) the Quotient will be 15 in Depth of th 
File, The Work followeth. 5 
| 47) 893 (19 Deep in File. 
47 
423 6 
423 
' G) 
Queſt, 6, There is a Table whoſe ſuperficial Contents 
72 Feet, and the Breadth of it at the End is 3 Feet; no 
demand what is the Length of this Table? 3) 72 ( 
Facit 24 Feet long; for if you divide 72 © 
(the Content of the Table in Feet) by 3 (he n E 
Breadth of it (the Quotient is 24 Feet for 12 if 2181, 
the Length therect,, which was required. See 21 pound cc 
the Operation in the Margent. , | —75) ite Que 
The Proof of Multiplication and Diviſun. och 
Multiplication and Diviſim interchangeably prove ead 3 
other; for if you would prove a Sum in Hiviſion, u Fe the 


ther the Operauon be right or no, multiply che Quotit 
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Whole Numbers = + 
y the Divifor ; and if any Thing remain af- 
er Diviſion is ended, add it to the Product, 7654 
hich Product (if your Sum was rightly di- 3242 
ided) will be equal to the Dividend. And ——— 
ontrariwiſe, if you would prove a Sum in 15368 


ſultiplication, divide the Product by the 30516 
ultiplier, and if the Work was rightly per- 15208 
ormed, the Quotient will be equal to the 22952 
ultiplicand. See the Example, where the —————— 
ork is done and undone. Let 7654 be gi- 24814268 
en to be multiplied by 3242, the Produt 
il] be 24814268, as by the Work appeareth. 
And then if you divide the ſaid Produt 24914265 by 
$242 the Mulciplier, the Quotient will be 7654, equal to 
he given Multiplicand. | 


3242) 24814268 (7634 


In Ike Manner (to prove a Sum or Number in Diviſion) 
if 248 14268 were divided by 3242, the Quotient will be 
found to be 7654; then for Proof. if you multiply. 7654 
the Quotient, by 3242 the Diviſor, che Product will 
amount to 24314268, equal to the Dividend. 

Or you may prove the laſt, or any other Example in 
Multiplication, thus, viz. Divide the Produ by the Mul- 
tplicand, and the Quotient will be equal to the Multiplier. 
Ke the Work. vx 


D3 7654 
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3222 Wotient 
163 88 the Divi 
33616 
15308 
22952 
7854) 24914268 (3242 
22962 
; 18522 
15308 
32146 
ln 
15338 
15308 But i! 
| 00 | | que . 
From whence there ariſes this Corollary, that 2ny Ope chang 
ration in Diviſion, may be proved by Diviſion ; for it 1M hiviged 
ter your Diviſion is ended, you divide the Dividend by the hore it 
Quotient, the new Quotient therce arifing will be equal u here is 
the Diviſor of the. firſt Operation; for Tryal whereof ©110yin 
ler” the laſt Example be again repeated. | 
3242) 24814263 (7654 
27694 
| 11202 
| I 9452 
17506 
16210 5 Now 
N out of t 
12968 for 4 be 
12958 15, ane 
„ viven L 
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For Proof whereof divide again 24814268 by the 
Yuotient 7654, and the Quotient hence will be equal to 
the Diviſon 3244 See the Work: 


7554) 24814268 ( 3242 
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18522 
15308 
32146 
306 6 


15308 
15308 
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But in Proving Diviſion by Diviſion, the Learner is to 
Obſerve this following Caution: That if after his Diviſion 
is ended, there be any Remainder, before you go about ro 
ar prove your Work, ſubtract the Remainder out of your 
or if af Dividend, and then work, as in the following Example, 
end wh where it is required to divide 438 76 by 765, the Quotient 
e cu Of here is 57, and tht Remainder is 271. See the Work 

w herech following. 5 


t ny Ope. 


765) 43876 (57 


Now to prove this Work, ſubtract the Remainder 271 
our of the Dividend 43876, and there re maineth- 43506, 
for a neu Dividend to be divided by the former Quotient 
57, and tne Quotient thence ariſing is 765, equal to the 
Sven Diviſor, which proveth the Operation to be right. 


* D 4 43876 
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Thus have we gone through the four Species of Arit 
metich, viz. Addition, Subtraction, Multiplication, and Dj 
viſion, upon which all the following Rules, and all othe 
Operations whatſoever that are poſſible to be wrought þ 
Numbers, have their immediate Dependance, and by then 
are reſolved. (Vide Gem. Fri/. Arith. Part 1.) Therefor 
before the Learner make a farther Step in this Art, let hin 
be well acquainted with what has been delivered in tit 
foregoing Chapter. | 


CHAP. VII. 
Of Reduction. 


1. Eduction is that which brings together two 0 
more Numbers of different Denominations ino 

one Denomination, | Hall's Arith. c. 13. p. 182. J ori 
ſerveth to change or alter Numbers, Money, Weight, Mei. 
ſure of Time; from one Denomination to another; anlMounds, : 
likewiſe to abridge Fractions to the loweſt Terms. Al Bur w 
which ir doth ſo preciſely, that the firſt Proportion te Nucen the 
maineth without the leaſt Jor of Error or Wrong commitÞmy (it | 
ted; ſo that it belangeth as well co the Fractions as IntegerſMominaric 
of which in the proper Place, Reductianis generally perform-PſÞatil you 
ed either by Mutiplication or Diviſion 3, from whence ws for E: 
may gather, Thar, | 7 any Fa 
2. Reduction is either Aſcending or Deſcending. er. of F 

| | ; . | 3. K. = 
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3. Reduct jon Deſcending, is when it is required to re- 
zuce a Sum or Number of a greater Denomination, into a 
eſler; which Number, when it is ſo reduced, ſhall be e. 
qual in Value to the Number firſt given in the greater De- 
omination ; (ing. Arith 7, 2, 3, 4. ] as if it were re- 
guired to know how many Shillings, Pence, or Farthings, 
pre equal in Value to 100 /. Or how many Ounces are con- 
Lined in 4500 Weight. Or how many Days, Hours, or 
Uinntes, there are in 240 Years, Cc. And this Rind of 
keduttion is generally per for med by Niu'tipl' cation. 

4. Reduction Aſcending, is when it is requied to reduce 
pr bring a Sum or Number of a ſmaller Denomination into 
a greater, which ſhall be equivalent to the given Number; 
s ſuppoſe it were required to find out how many Pounds, 
Shillings, or Pence, are equal in Value to 43785 Farthings: 
r, how many Hundreds are equal to (or in) 3748 Pounds, 
Oc. and this Kind of Reduction is always performed by 
Diviſion. | 

5. When any Sum or Number is given to be reduced 
no another Denomination, You are to confider whether it 
dughr to be reſolved by the Rule Deſcending or Aſcending, 
Hr. by Multip:ication or Diviſion ; if it be to be per- 
ormed by Multiplication, corfider how mary Parts ot ihe 
Denomination into which you would reduce it, are contain'd 
In an Unit or Integer of the given Number, and multiply 
he ſazd given Number thereby, and the Product ther: of will 
te the Anſwer to the Queſtion, As if che Que ſtion were 
n 38 Pounds how many Shillings? Here I conſider, 
hat in one Pound are 20 Shillings, and that the Num- 38 
tr of Shillings in 38 Pounds will be 20 times 38, 20 
hereſore I multiply 38 J. by 20, and the Produc — 
$ 760, and ſo many Shillings are contained in 38 760 
Pounds, as in the Margent. | 

But wien there is a Denomination or Denominations be- 
wen the Number given and the Number required, you 
iy (it you pleaſe) reduce it into the next inferiout De. 
omination, and then into the next lower than that, Cc. 
ati] you have brought ir into che Denomination required. 
s for Example, Let it be demanded in 132 Pounds, how 

any Farthings? Firſt, I multiply 132 (che Num- 
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Ng. er, of Pounds given) by 20, to bring it into Shall ags, 
3. Re: | 0 


and 
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58 Chap. 
and it makes 2640 Shill'ngs, then do l 132 Pounk 


multiply the Shillings 2640 by 12, to 20 
bring them into Pence, and it prtodu. 
ceth 31680, and ſo many Pence are 2540 Shil. 
contained in 2640 Shillings, or 132 "PN 
Pounds; then do I multiply the — 
Pence, viz, 31680 by 4, to bring 5280 
them into Farthings (becauſe 4 Far- 2640 


things is a Penny) ard I find the Pro- 
duct rhercof to be 126720, and fo 
many Farthirgs are equal in Value to 
132 Pounds. As by the Work in the kßx⁊( — 
Margent. 126720 Farth, 

6. And if the Number propounded to be reduced is u 
be divided, or wrouzhr by the Rule aſcending, conſide 
how many of the given Numbers are equal ro an Unit, « 
Integer in that Cenomination to which you would redud 
your given Number, and make that your Diviſor, and tix 
given Number your Dividerd; and th: Quotient thence ar 
ſing will be the Number ſcught or required: As for Ex 
ample, let it be required to reduce 
2640 Shillings into Pounds, Here 1 
conſider that 20 Shillings are (qual to 
one Pound; wherefore | divide 2640 


31680 Pence 
4 


, 
2 002640 (15 


(che given Number) by 20, and the 2 
Quotient is 132, and ſo many Pounds — 
are contained in 2640 shillings. In 6 
Reduction deſcending and aſcerding, 6 

the Learner is adviſed to take p-riicu- — — 
ler Notice of the Tables del'vered in 4 

the ſecond Chapter of this Book, 4 
where he may be informed what Mul- — 
tipliers and Divifors to make Uſe of in (O) 


the reducing of any Number to any 
other Denomination whatſoever, eſpecially Eng] ſh Money 
Weights, Meaſures, Time, and Motion; bur in this Flac 
it is not tonvenient to meddle with Foreign Coins, Weight 
or Meaſures, | 
But if in Reduction aſcending, it happen that there is! 
Deromination or Denominations between the Number g 
ven and the Number required, then you may reduce yout 
e eB N e Numbe 
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oY Numb 1 given into the next ſuperiour Denomination, and 
20 when it is ſo reduced bring it into the next above that, 
| and fo on until you have brought it into the Denomination 
6 a „required. As for Example, Let it be demanded in 125720 
40 Skill Fatthings how many Pounds? Firſt 1 divide my given 
as Number, being Farthings, by 4, to bring them into Pence, 
3 (becauſe 4 Farthings make one Penny) and there are 31680 
ah pence; then | divide 31650 Pence by 12, and the (Quortene 
in gireth 2640 Shillings, and then divide 2540 Shillings by 
30 P 20, and the Quotient giverh 132 Pounds, which are cqual 
50 welle in Value ro 126729 Farthings: See the whole Work as it 
4 ſollowerh. | | 
es | 12) 210) . 
„ 
3, Confide 1 21 2 
in Unit, « Fn 3 
uld reduc 6 76 6 < 
Ir, and tht rt”? 
the nce ar 4 2 55 
\s for Ex 7 49 4 
| 24 45 4 
| — ; 
640013 32 ©) (0) 
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. | (03-:: | Be 
5 7. When che Number given to be „ „ . 
5 reduced confiſteth of divers Denomi- a3 13 106 
— onions, as Pounds, Spilings, Pence, 20 
4 and Farthings, or of Kundreds , p 950 Fl. 
4 Luarters, Pounds, and Ounces, XC Add 15 
Aan you are 4 reduce the higheſt Sumo 
. (or greateſt) Denomination into the um 973 Sbil. 
| next Inferiour and add chercunto the 4 
In Motel Number ſtanding in the Denomination, 1945 
n this * which your greateſt or higheſt Num- 755 
IS, Weight ber is reduced to; then reduce tat 11676 tence 
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until you have brought the Number given into the Deny 
mination propos d. As if it were requir'd to reduce 18 
13 5. 10 d. into Pence; firſt I bring 48 J. into Shilling 
by mulaplying it by 20, and the Product is 960 Shillirgs; 
to which T add the 13 illings, and they make 973; then 
I multiply 973 by 12, to bring che Shillings into Pence 
and they make 11675 Pence, to which I add the 104 
and they make 11686 Pence for the Anſwer. See th 
Work done. „ 

8. If in Reduction Aſcending, after Liviſion is ended, 
any Thing remain, ſuch Remainder is of the ſame Deno. 
mination with the Dividend, | 

Example. 
Pounds? | | | 

Firſt, I divide the given Number of Farthings, vit, 
(4783) by 4, to bring them into Pence, and the (uotien 
is 1195, and there r:maincth 3 after the Work of Divi 

ſion is ended, which is 3 Farthings. 

Again, I divide 1195 Pence (the ſaid Quotient) by 12, 
to reduce them into Shillings, and the Quotient is 99 Shil- 
linge, and there is a Remainder of 7, which is 7 Pence. 

And then I divide 99 Shillings (the laſt Quotient) by 
20, to bripg it into Pounds, and the Quotient is 4 J. and 
there remaineth 19 Shillings 3 ſo that I conclude that in 
4783 (the propoled Number of Farthings) there is“ 

Pounds, 10 Shillings, 7 Pence, 3 Farthings: View ths 
iollowing Operation; 5 

| 12) 20 
1) 4783 (1195 (9% 4 Pounds 


In 4783 Farthinge, I demand how may 


4 108 8 

„5 115 (19) Shillings. 

4 108 | 

35 rem. (7) Pence. ; 

36 
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22 Facit 04 19 07 03 
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More Examples in Reduction of Coin. 

Queſt. 1. In 438 7. how many Sdillirgs? 
Facit. $760 Shillings; for by multiplying the 
438 by 20, the product amounteth to fo 
much. See the Work in the Margent, Facit $760 s, 

Qneft. 2. In 467 J. how many 467 Pound 
Pence? Firft multiply the given . 
Number of Pounds (467) by 22, to 930 H. 
bring it into Shillinge, and it makes EIT N 
9340 Shillings, then multipiy the ———- 


438 J. 
. 


— 


Shillings by 12, and it producerh 18680 
112080 Pence, as in the Margent.— 2340 
En Cn Fac. 112080 Fence 
Or it may be reſolved thus, viz- 467 Poun. 
multiply the given Number of Poynd's 240 
(457) by (240) the Number of Pence 18680 
in a Pound, and the Product is the 5 


ſame, viz 112080 Pence, as by the —- 
d appeareth. Facit 112080 Pence 

Queſt. 3. In 5673 J. how mary Farchings ? Firſt mul- 
tiply the given Number by 20, to bring it into Shillings, 
and it produceth 113460 Shillings, then multiply that 
Product by 12, to bring it into Pence, and it produceth 
1361520 Pence; then laſtly multiply the Pence by 4, and 
it produceth 5446080 Farthings. 


5673 Pounds 
| 20 
113460 Sil ings 
— 12 
226920 
113460 


1361520 Fence 
4 


—— — KD. 


Factt 5445080 Farth. 
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Or this Queſtion might have been thus reſolved, vr 
multiply 5673 the given Number of the Pounds) dy 960 (the 
Number of Farthings in a Pound) and it produceth the 
fame Effect, as you may ſee by the Werk. | 


5673 Pounds 20 Shillings. 

960 5 | 12 | 
340380 240 Jence 
51057 4 


Facit 5446080 Farthings 960 Farthings 
Otherwiſe thus: Firſt bring the given Number 5673 l. 
into Shillings, and multiply the Shillings by 48, the Num- 
ber of Farthings in a Shilling, and the tame Effect is there- 
by likewiſe produced, viz. 7 | 


$673 Pouna's 12 Pence 
20 4 
I 1 3460 Sh ilings 48 Fart hi os. 
48 NE 
9076 80 
453840 


Fa. 5446080 Farthings. | 

Theſe various Ways of Operation are expreſſed to in- 
form the Judgment of the Learner, with the Reafon of 
the Rule. More Ways may be ſhewn, but theſe ate ſut- 
ficient even for the meaneſt Capacities, 

Queſt. 4. In 458 J. 165.74. 3 qrs. how many Far- 
things? To reſolve this Queſtion, conſider the 7th Rule of 
this Chapter, and work as you are there dire&ed, and you 
find the aforeſaid given Numbers to amount to 470479 

Farthings, vix. 3 
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J 9 od 
453 16 7 3 
20 x 

Add 9160 


16 Shillings. 
Sum 9176 Shillings. 
12 | 
18252 
9176 


110112 Pence. 


Add 7 


Sum 110119 Pence. 

| 4 

440476 Farthings, 
Add 3 


Sum 440479 Farthings. 


This laſt Queſtion, or any other of this kind, may be 
more conciſely reſolved thus, viz. When you multiply 
the Pounds by 20, to bring them into Shillings, to the 
Produ& of the firſt Figure, add the Figure Randing in the 
Place of Units in the Denomination of Shillings ; but be- 
cauſe the firſt Figure in the Multiplier is (©) 1 ſay, o times 
$ is nothing, but 6 is 6, which I put down for the firſt Fi- 
gure in the Produc, then becauſe the Multiplier is o, I 


go on no further with it; for it 1 ſhould, the whole Pro- 


duct would be o, but procced ; and when I come to mul- 
tiply by che ſecond Figure in the Multipher, ta the Product 
of it, I add the Figure ſtanding in che Place of Tens in the 
Denominations of Shillings, which is 1, ſa ing, 2 times 8 
is 16, and (the ſaid Figure) 1 is 17; then 1 fer down 7, 
and carry the Unit to the Product of the next Figure, as 
is directed in the 5th Rule of the 6th Chapter foregoing, 
and figiſh che Work. So that now you may have the whole 
„„ N Pitoduct 


8 Reduction. .._ Chap.k Chap. 


Product and Sum of Shillings at one Operation, which 5 
the ſame as before; and when you multiply the Shilling 
by 12, to bring them into Pence, (after the ſame Manner) 
add to the Product the Number ſtanding in the Denomi. 


nation of Pence, and fo when you mulriply the Pence by 4, 


to bring them into Farthings, add to the Product the Num. 
ber ſtanding under the Denomination of Farthiogs. Sec 


the laft Queſtion thus wrought. 


J. 9. d. rs. 
1 
20 | 


9176 Shillings 
12 


Facit 440479 Farthings. 
After the Method laſt preſcribed, are all the following 


Examples, that are of the ſame Nature, wrought and re- 


{$1ved. | 

Queſt. 3. In 4375866 Farthings, I demand how many 
Pounds, Shillings, Pence, and Farthings? 

To reſolve this Queſtion, Firſt, 1 divide the given 


Number of Farthings by 4, and the Quotient is 1093 966 


Pence, and there remaineth 2 after the Diviſion is ended, 
which (by che 8:1: Rule forcgoing) is two Farthings ; then 
I divide 1093965 Pence by 12, and the Quotient is 91163 
Shillings, and there remiineth 10 after Diviſion, which 


by the ſaid 8ch Rule is ſo many Pence, viz. 10 d. then ! 
divide 91163 Shillirgs by 20, and che Quotient 45 58 J. 


and there remaineth 3 Shilling; ſo the Work 15 finiſh: d, 
and I find that in 4375866 Farthings, here are 4553 1, 
3 8. 10d. 2 4s. See the Operation. 
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1 (2/0 .. 
4) 4375866 (1093956 (5116 (4558 
4 8 8 
37 13 11 
3 12 10 
15 19 11 
12 12 10 
38 76 16 
36 72 16 
26 45 (3) ſo 
24 35 
26 (10) d. 
24 


33 RE T8 
Fatt 4553 2 1 2 


Left. 6. In 4386 J. I demand how many Groats? _ 
To reſolve this Queſtion, 1 reduce the given Number of 


Pounds into Shillings, and they are $7720 Shillings , now _ 


I confider that in a Shilling are 3 Groats, therefore J mul- 

tply the Shillings by 3, and it produceth 263160 Groats 

Se the Work. ES | 

| 4286 Pounds 
20 

87720 Shillings 


3 
= Facit 263160 Groats. 3 f 
This Queſtion might have been otherwiſe reſolved thus, 
viz. corſidering that in a Pound (or 20 Shillings) there 
are three Times 20 Groats, which makes 60, by which 1 
multiply the Number of Pounds given, and ir produceth 
the ſame Effect at one Operation, as fol lowech. _ 


66 Reduction. Chap. 8. 
4386 Pounds. 
60 Groats in 20 5. 


Facit 263160 Groats 4386 I. 


Queſt. 7. In 43758 Three-pences, I defire to knoy 
how many Pounds ? | | 

To reſolve this, and many ſuch like Queſtions ; Firſt, 
divide my given Number of Three-pences by 4, becauſe 
4 Three-pences are in a Shilling, and the Quotient is 
10939 Shillings, and there remaineth 2 after Diviſion is 
ended, which is two Three-pences (by the 8th Rule of this 
Chapter) which are equal in Value to 6 d, then I divide 
10939 Shillings by 20, and the Quotient giveth 546 | 
ard 195. remains: 80 that I conclude in 43758 Pieces of 
Three-pence per Piece, there are 5461. 19 5. 6 d. asby 


the Work appearcrh : | 


* (109319 (346 19 ©6 


4 YES 
37 — 
36 9 
15 — 
12 13 
— 12 
36 19 Shillings. 


—— £ 


(2) Three-pences, or 6 d. 


This Queſtion might have been otherwiſe reſolved thus, 
viz. Fiſt multiply the given Number of Three-pences 
43758, by 3 the Number of Pence in Three-pence, and 
the Product (viz. 131274) is the Number of Pence equal 
ro the given Number of Three-pences, which Number of 
Pence may be brought into Pounds by dividing by 12, and 


by 20, and the Quotient you will find to be equal to the 


former Work, 5461, 19 5, 6 4. 
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Reduction. 
43738 


12) (131274 (10931g (545 19 6. 


12 108 


2 — . — —_—_—__—— 


114 re. (19) Shillings 
108 


—— — 


(s) Pence remains. 


Or thus, Divide, the given Number of 3 Pences by the 


| Number of 3 Pences in a Pound, or 20 Shillings ( which 
| you will find to be 80, if you multiply 20 6. by 4, the 
Number of 3 Pences in a Shilling) and you will find the 


Quote to be 346 J. as before, and a Remainder of 78 
Three-pences ; and if you divide thoſe 78 Three-pences by 
4 (becauſe there are 4 Three-pences in a Shilling, you 
will find the Quote to be 19s. aud 2 Three-pences 
remain, which are equal to 6 d. which is the ſame that 
Wis before found. ; 


-” 


8/0 


68 Reduction. 


$10) 43758 (546 19 6 


20 MW 
5 |e3 


— — 


(2) Three-pences or 6 d. 


Queſt. 8. Ia 4785 1, 13 6. how many Pieces of 13 d. 
der Piece? : 

This Queſtion cannot be reſolved by Redugion Deſcend- 
ing or Aſcending abſolutely, ( becauſe 13 d. 2 is no even 
Part of a Pound) but rather by them both jointly, vix. by 
Multiplication and Diviſion; for if you bring the Number 
given into Half-pence, and divide the Halt-pence by the 
Half-pence in 13 d. 4, viz. 27, the Quotient will be the 


Anſwer; for having brought 4785 J. 13 5. into Half. 


pence, I find it makes 2297112, which I divide by 27, 
(becauſe there are ſo many Half-pence in 13 d. 5 ) ad 
the Quote gives 85078 Pieces of 3d. x, and 6 Halt 


| Pence remain over and above: Obſerve the Work to: 
0 + | 


4735 
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Reduction. 69 
k 2 . d. 
4785 13. | "34+ 
20 — 
95713 Shillings 27 Half-pence 
24 Half-pence in a Shilling. 
282852 
191426 


2297112 Half- pence in the given Number 
27) 2297112 (85078 Pieces of 13 d. 1. 


* 60 


bl 
. 


of 13 d.; | 22 


Deſcend- — 
s no even Remains (6) Half-pence. | 
„ vix. by It would have produced the ſame Anſwer, if you had 
> Number reduced your given Number into Farthings, and divided 
e by the by the Farthings in 13 d. & viz. 54; (for always the Divi- 
il! be the dend and the Diviſor muſt be of one Denomination) and 
into Half. then you would have had a Remainder of 12 Farthings, 
e by 27, which are equal in Value to the former Remainder of 6 
I. 2) and © Half-pence, as you may prove at your Leiſure. 
6 Halt- Queſt. 9. In 540 Dollars at 4 s, 4 d. per Dollar. how 
Vork i0* many Pounds Sterling ? ; 
| Firſt, bring your given Number of Dollars into Pence, 
and then your Pence into Pounds, according to the former 
Directions, Thus in 45. 4 d. (viz. a Dollar, you will 
find 52 Pence, by which multiply 540 Dollars, and ir 
produceth 28080 Pence, which if you divide by 246 (the 
Pence in one Pound) the Quotient will give you 1171. 
4785 ] which are equal in Value to 540 Dollars, at 4 s. 6 d. per 
Dollar, | EA 340 
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4. U. 
540 4 4 
51 12 
T , 
2700 


240) 28080 (117 l. 


24 
24 
40 
24 
168 
158 | 
(d) „ 
fy | : ©=- 4 4 
The foregoing Queſtion 133 7 
might have been otherwiſe — — 
wrought thus, viz. Multiply 1620 13 
540, your Given Number 5430 — 
of Dollars, by 13 the Num- — | Rem 
ber of Groats in a 3 or 60) 70200 (117 
45.44. and it produceth 7020 07's Queſt. 
Groats, which divide by 60, 6 2 
the Groats in one Pound, or — 0 ſay, 
20 Shillings, and the Quote 10 pences w 
15 117, as before. See the 6 : The \ 
Work. | „„ the ſever 
. 44 brought 
25 the ſame 
| | ſad give 
5 I. 000) . | the Quo 
Oueſt. 10. In 547386 Pieces of 4 d. per Piece, I de- N 
many how many Pounds, Shillings, and Pence? "IVA 


Firſt bring your given Number Four-pence Half-penny 
all into Half-pence, which you will do if you multiply by 
9, the Number of Half-pence in 4 d. 2, and the Product 
is 4926474 Halt-pence, which are brought into "_— 

i 


Reduftiom. © 71 


—— — . 


Chap. 5. | | 
if you divide them by 24, the Half-pence in a Shilling, 
and 20, the Shiliings in a Pound, it makes 10263 J. 
94 94. | | 1 | 
d. 
42 
347386 2 
- | ———— CEITOEnT | 
2 — 20 l. 9 Halft-pence. 
24) 4926474 (2052619 (10263 
*V 
126 05 
120 LS 
64 12 F 
| 48 12 Facit 10263 9 9 
yt 989398 8 
4 d. 167 6 
z 4 144 6 9 
7 234 rem. (9) Shillings. 
3 215 1 
— 


Rem. (18 Hal: pence, or 9 d. 


Queſt. 11. In 4386 1. I demand how many Pieces of 
64.0f 4 d. and of 2 d. of each an equal Number? Thar is 
to ſay, What Number of Six-pences, Groats, and Two- 
pences will make 4386 J. and the Number of each equal? 
: The Way to reſolve Queſtions of this Nature, is to add 

the ſeveral Pieces. into which the given Number is to be 
brought into one Sum, and reduce the given Number into 
the ſame Denomination with their Sum, and to divide the 
ſad given Number (ſo reduced) by the ſaid Sum, and 
the Quotient will give you the exact Number of each 


e, Ide. I Piece. And after the fame Method will we proceed ro 
Il. penny reſolve the preſent Queſtion, viz. 

tiply by 
Produ& | 
Founds, 4.386. 
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4386 Pounds | | ; J. 
240 Pence 4. 08 
8772 Sum 12 4, $920 
12) 1052640 (87720 — 
* 35520 
96 2 
: 92 N 71040 
ah d. d. 4 0 
88 Facit 87720 Pieces of 6 4 2 5 
94 | Oe. 

24 

— 4 

(o) 


So that I conclude by the Operation, that 87720 Six- 
pences, and $7720 Groats, and 87720 Two-pences, are Ret 
juſt as much as (or equal to) 4386 J. or if vou admit of | 
5 8. to be thus divided, it is equal to 5 Six-pences, an Hrhe Tru 
5 Four- pences or Groats, and 5 Two pences. proved, 
Another Queſtion of che ſame Nature with the laſt es into 
be this following, vi. ing add. 

| Queſt. 12. A Merchant is defirous to change 148 J. into n be equ 
Pieces of 13 d. 2, of 12 d. of 9d. and 6 d. of 4 d. and hefſſerwiſe n 
will have of each ſort an equal Number of Pieces, I deſire g 877 20 
to know the Number? ä 1 5 Ws 

Do as you were taught in the laſt Queſtion, v7z. add the 
ſeveral Pieces together, and reduce the Sum into Half! 8772 
Pence, then reduce the Sum to be charged, viz, 1481, 
Into the ſame Denomination, and divide the Greater by 
the Leſſer, and in the Quotient yon will find the Anſwer, 
viz. 798 is the Number of each of the Pieces required, 
and 18 remaineth, which is 18 Half-pence by the Sch Rue The Anſ 
of this Chapter, See the Work as followeth ; * 


th of th 
148 
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J. 


; d. 
4 8. c 148 8 ” 4 
2 240 Pence in a Pound 12 
12 d. 5920 6 
296 - 4 
35520 Pence in 148 J. Sum 44 
ws ing — 
71040 Half-pence 89 Half-pence. 
225 89) 71040 (797 Pieces of each Sort. = 
0: .4 1 — 
623 
874 
801 3 
730 25 
| 712 
7720 Six | 
ences, ate Rem. (18) Halt-pence. 
admit of | 8 5 . | 
ences, ani rhe Truth of the two foregoing Operations will thus 
proved, viz. Multiply the Anſwer by the Parts or 
the laſt ces into which the given Number was reduced, and 


ing added the ſeveral Products together, if their 

be equal to the given Number, the Anſwer is right, 
erwiſe not; fo the Anſwer to the 11th Queition 
87720; which is proved as jolloweth, viz. 


z. add the Six Pences make 2193 
87720 3 


[48 J. into 
d. and he 
5 I deſire 


into Half- Four Pences mike — 1462 


VIZ. 148 . Two Pences make 731 

Greater by | — 

ae Anſwer ſl © The total Sum of them 4386 which was 
required, the Sum given to be changed. 

ie Sch Rue The Anſwer to the 12th Queſtion was 758, and 18 


-penc2 remuined aſter che Work was ended, now the 
th of the Work may be proved as the Former, viz. 


145 K „ 
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= hl 
Pieces of 13 4 make—41 17 cg 

VF Pieces of 12 mike —— 39 18 co 24) 27 
798 < Pieces of 9 make 29 18 06 


Pieces of 6 make ——19 19 00 24 

| Pieces of 4gmake 12 086 00 2 
and 18 Half-pence, or 9 4. remain —=00 o og | 30 
The total Sum of them— 148 co co ws 
which total Sum is equal tothe Number that was f 2 

given to be changed, and therefore the Operation x 


rightly performed. TER: | 
Reduction ef Troy-weight. 

We come now to give the 5 0 a few Examples 

Troy-weight; in working whereof he muſt be mind 

of the Table of Troy-weight delivered in the ſecy 


Chapter of this Bock. 


| Left. 13. In 482 J. 7 o. 13 pw. 21 gr, how ma 

Grains ? " | 
Multiply by 12, by 20, J. on, p. w ge. 

and by 24, taking in the h 


Figures ſtanding in the ſe- 12 Rem 
veral Denominations, ac- PL RE Oueſt. 
cording to the Direction 971 ot Silver, 
given in the Seventh Rule 4382 t to be 
of this Chapter, and vou Tankards 
will find the Product to be 5791 Ounces jer Sale, : 
278c013 Grains, which is 20 each an e 
the Number required, or ⸗·Äx „ 8 
Anſwer to the Queſtion. 116822 Penny-we; s Q 
See the whole Work: — Weigh Yr: Que 
the Margent, e ee ame Mei 
| | 403333 | Veſſels, il 
231668 | and redu 

| | Fen y-we 

- Facit 2780013 Grains the lame 
 Bueſt- 14. 2780013 Grains, I demand how maſſ$99 Pen 


Pounds, Ounces, Penny-weights, and Grains ? Ingots, v 
This is but the foregoing Queſtion. inverted, andffef the 10 


reſolved by dividing by 24, by 20, and by 12, abe Wei! 
the Anſwer is 482 J. 7 oz. 13 p. w. 21 gr. LY 
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24 10 - 8 
33 > OS 99 
24 14 86 
140 3 
128 18 24 
200 3 Rem. 7 Ounces. 
192 2. Wop 
— * 
81 Rem 13 Penny-weight. 
7 WEE | 
— I. 0% b. w. E. 
93 Facit 482 7 13 21 


Remain 21 Grains. | - 
Oueſt. 15. A Merchant ſent to a Goldſmith 16 Ingots 
of Silver, each containing in Weight 2 J. 4 o. and ordered 
it to be made into Bowis of 2 J. 8 o per Bowl, and 
Tankards of 1 J. 6 oz. per Piece, and Salts of 10 oz. 10 p. w. 
er Sale, and Spoons of 1 07. 18 p. w. fer Spoon, and of 


__ ach an equal Number; I defire ro know how many of 
each Sort he muſt mike? 1 
y-weight This Queſtion is of the ſame Nature with the 11th and 

12th Queſtions foregoing, and may be anſwered after the 
fame Method, viz. Firſt, add the Weight of the ſeveral 
Veſſels, into which the Silver is to be made, into one Sum, 
and reduce to one Denomination, and they make 1248 
Penny-weights ; then reduce the Weight of the Ingot inte 
ie lame Denomination, viz, Penny-weights, and it makes 
i how mal 50 Penny weights, and multiply them by the Number of 
5 Ingots, viz. 16, and the Product Will give you the Weight 
erted, and! the 16 Ingots viz. 8950 ; then divide the Product by 
by 12, a the Weight of the Veſſcls, viz. 1248, and the Quotient 


A 


giverh you the Anſwer ro the Queſtion, viz, 7. and 224 
w. remainerh over and ow. 
% 2 . 


a Reduc lion. Chap. $ nap: i 


RR J. N. Þ » 

2 4 o8 © In rec 

> 12 x- -06 OJ haye Rec 
— — 0:30 3 


yered in 
28 9 


3 . 
N „„ 0 Ropes 

560 benny- weights 12 by 28, a 

16 Ingots — A 1 

— _— | 62 X 

$60 

2 3 
1248) 8960 (7 Veſſels of each 
ee, 


Rem. (224 Penny- weight. 
The Proof of the Work is as followeth, viz, 


J. X pP. w. J. ox. b 

Bowls of 2 8 oo per Bowl is 18 o6 0 
Tank. of 1 c6 co per Tank. is 10 06 © 
{SSals of o 10 16 Per Salt, is 6 16 1 
( Spoons of © o1 18 per Spoon, is oI O1 & 


Oueſt, 
C. qr. | 
This i 
reſolved, 


224 Venny-weight remaining oo 11 offlanſyer ! 
1 —— Win the fe 
37 04 00 
— — 


16 


So that you ſee the Sum of the Weight of each Veſt], 

together with the Remainder, is 37 J. 4 c. which i 
equal to the Weight of the 16 Ipgets delivered. For i 
37 1. 4 c. be reduc'd to Penny-weights, it makes 8960. 


R. din 


Chap. McChap. 8. Reduction · 77 
8 Reduſt ion of Averdupoĩs- weight. 

In reducing Averdupois- weight, the Learrer muſt 
haye Recourſe to the Table of Averdupois- weight, deli- 


10 1) Wrered in the ſecond Chapter. | 

O1 18 | | 6 gr, $2. 
ent... | 0 T 0 . « — 
8 Lueſt. 16. In 47 C. 2 qr. 201 47 1 25 


how many Ounces ? Multiply by 4, 4 
by 28, and 16, and the laſt Pro- — 
duct will be che Anſwer. viz. 189 Quarters. 
$4992 Ounces. See the Margent. 28 --- 
1512. 
380 


| Y | Facit 8 3292 Ounces. 
Queſt. 17. In 84992 Ounces, I demand how many 
C. 47s. J. and oz | | | 
This is the foregoing Queſtion inverted, and will be 
reſolved, if you divide by 16, by 28, and by 4, and the 
Anſwer is 47 C. 1 qr. 20 l. equal to the given Number 
Win the foregoing Queſtion, | | 
V 
16) 84992 (5312 (189 (47 1 20 O0 


W 


49 251 29 
48 224 28 


149 ð ln 
16 252 . 

Re diadtin 32 (20) Pounds. 
32 


(o) E 3 Redudion 


— 


7” Reduction. Chap ap 8. 


Kedudion of Liquid Meaſwe. 
Nueft, 28. In 45 Tun of Wine, how many Gallons? 
_ Multiply by 4, and by 63, the Product is 11240 Gallons 
for the Anſwer IS | | 

ES 45 


Facit 11340 Gallons. 


Nueſt. 19. In 34 Rundlets of Wine, each contairing 15 
Callons. I demand how many Hogſheads ? 

Firſt. find how many Gallons are in the 34 Rund lets 
which you may do, if you mu'ciply 34 by 18, the Con- 
tent of a Rundlet, and the Product is 612 Gallons, which 


you may reduce into Hogſheads, it you divide them by — 5 | 
63, and the Quote will be 5 Hogſheads, and 45 Gallons. Ns, an 
See the Work. feing acec 


(34 
18 


1 
63) 612 (9 kdds 


L 


567 Facit 9 hhds, 45 Gallots, 


.-:-Rem. 45 Gallons. 


Queſt. 20. In 12 Tun, how many Rundlets of 14 Gal- 
lons per Rundlet ? | | 
Reduce your 'Tuns into Gallons, and divide them by 
14, the Gallons in a Rundler, and the Quotient, 216 is 

your Anſwer. See the Work following. : Fac; 
| 12 


— — —— CITIES — — 
— —„ — — 2 — n — „ a : 


hap. 8, hap. - | Reduction, = : 79 


12 


© Gallon: | 43 


airing th 84 


"og, nu G) Facit 216 Rund. 
che Con- 
. Which Reduction of Long-meaſure. 
Des Oueſt. 21. 1 demand how many Furlongs, Poles, In- 
them þy 

hes, and Barly-corns will reach from London to Torts it 
Gallons 

= ing accounted 151 Miles ? 
151 Miles 
8 Furlongs in a Mile 


1208 Fur longs 

490 Poles ina Furlong 
4$320 Poles 

ook * in 4 Pole 
48320 

Gallors i 428320 


531520 Half-yards 
18 Inches | in Half a Yard 


Ll 


14 Gal- 442160 
| 531520 
hem by ll 567360 Inches 
216 is . 3 Barly-corns in one Inch 


Facit 287020 80 Barly-corns in 15 Miles. 


IS 5 E 3 Lueſt. 


89 Reduction. Chap. 
Queſt. 22, The Circumference of the Earth (as all i Ad ſo r 
Circles are) is divided into 360 Degrees. and each MPeicg about 
gree into 60 Minutes, which (upon the Superficies of Mund, and 


ap. 8. 


Earth) are equal to 60 Miles; now I demand how myWircumtcre 
Miles, Furlongs, Perches, Yards, Feet, and Barlycon onchs, an 
will reach round the Globe of the Earth? 
TER” ft 23 
360 Degrees er Que 
60 Minutes or Miles in a Degree e 
21600 Miles ahout the Earth 
8 Furlongs in a Mile 
172800 Furlongs about the Earth 
40 Perches in a Furlong 
| 6912000 Poles or Perches about the Earth 
| 11 Halt-yards in a Perch | 
6912000 
6912000 
2) 76032000 Half Yards upon the Eirth 
(38016000 Yards, viz. the Half-yards. 
| 3 Divid:d by 2 
11404800 Feet about the Earth | 
3 12 Inches ina Foot 1 
228026900 Note, I 
114048000 | expreſſed 
1361576000 Inches about the Earth. 3 
3 Barly.corns in an Inch be r I 
Fa, 410728 C00 Barly-corns. Ae 
. 4104 725000 Barly g „ imo Ho! 
Hours i 
Hours c 
lime in 


aul ke laſt 


Ap. 8. Reduction. ? 8 
ard ſo many will reach round the World, the whole 
eing about 21600 Miles; ſo that if any Perſon were to go 
ound, and go 15 Miles every Day, he would go the whole 
ircumterence in 1440 Dazs, Which is 3 Tears, 11 
on:hs, and 15 Days. 5 


PPP 
Queſt 23. In 28 Years, 24 Weeks, 4 Days, 16 Hours, 
e 0 Minutes, how many Minutes? 3555 
e Tears Weeks Days Hours Minutes 
28 8 16 8 
- 82 Weeks in a Year 


Chap. 
28 3!] oth 
| each ) 
cies of U 
how ma! 
Barlycon 


2 2 — "IS 


60 
142 
Earth 13480 Weeks 
3 


9 — cen nr 


10364 Days 


| 
| 
| 


24 
— —— 2 
41462 9 
20729 2 | 
248752 Hours 

60 | 


— M — 
. ——— CITY 


14925150 Minutes 


Note, That in reſolving the laſt Queſtion after the Method 
expreſſed, there is loſt in every Year 30 Hours. For the 
Year conſiſteth of 365 Days and 6 Hours ; but by multi- 
plying che Years by 52 Weeks, which is 364 Days, you 
lole 1 Day and 6 Hours evety Lear; Wheretore to find 
an exact Anſwer, bring the odd Weeks, Days, and Hours 
into Hours, and then muitply the Years by the Number of 
Hours in the Year, viz. 8766, and to che Produ add the 
Hours contained in the odd Time, and you have the exact 
lime in Hours, which bring into Minutes, as before. See 

And de laſt Queſtion thus reſolved: 5 
„ Weeks 


— 


' Reduction. Chap. 8 


Weeks Days Hof 
24. 4 16 


N 42 

Days Hours 172 18 

3 6 24 | 18 
8766 24 — ng 
3 694 bo 
172 14656 345 6 
172 730 e W 
197 — : 4144 Hours 5 
228 8766 Hours in a Year, 54 
249592 Hours | 
88 — 
14975520 Minutes in 28 Years, and 4144 Hours, 
So you ſee that according to the Methods firſt uſed 9 | 

| reſolve this Queſtion, the Hours contained in the given 2 
Time are 248752, but according to the laſt, beſt, 9 e 0 iy 
trueſt Method, they are 2495 92, which exceeds the for gere 
mer by 840 Hours. V. 
But for moſt Occaſions it will be ſufficient to multip Gag — 
ie given Years by 365, and to the PreduR add the Daf f *© a 
in the odd Time, if there be any, and then there will be , —_ 


only a Loſs of ſix Hours in every Year, which miy be ſup 
plied by taking a fourth Part of the given Years, and a6 
ding it re the contained Days, and you have your Deſire. 

' Queſt. 24. In 438657540 Minutes, how many Years! 
Facit 834 Years, 4 Days, 19 Hours. 


— ASI rr > —— 


hap. M chap. 8s. Keduction. 83 
1 | 8766 Tears Days Hours. 
5 Hoi) 4336575410 (7310959 (834 4 
16 292 62 00+ © * © 


. 70128 
18 25 29815 
18 26298 
ö 
8 35064 
1 57 24) 115 (4 Days 
5 * 
— 96 
35 3 
30 Rem. (19) Hours 
| 54 
ours. 54 
rſt uſed u Queſt. 25. I defire to know how many Hours and Mi- 


the given 
t, beſt, 9. 


nates it is ſince the Birth of our Saviour Jeſus Chriſt, being 
ds the for == 


accounted 1722 Years ? 5 

This Que ſtion is of the ſame Nature with the 24th fore- 
ping, and after the ſame manner is reſolved, viz. mul- 
iply the given Number of Years by 8766, the Product 
$ 15095052 Hours; and that by 60, and the Product 


o mulrip)y 
I the Day 


rs, and ad N20 S008 - 
ir Deſire, VIP On e 
| 8 
any Years: 10322 
10332 
12054 
13776 
15095052 Hours in 1722 Years 
6D, 


F EY „ 8 * 


955703129 Minutes in 1722 Yeaſrs. 


Note 
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differ one from another by equal Reaſon, that is, by 


1 
. — — — — — —— —E—é—— CES ng 
1 


Ds The Relation Chap. 

Note, That as Multiplication and Diviſion do interchange. 
ably prove each other, ſo Reduction Deſcending and 4 
cending, prove each other by inverting the Queſtion, as th 
13th and 14th, and 1-kewiſe the 16th and 17th Queſt. 
ons foregoing by Inverſion, do interchangeably prove eich 


other. The Jike may be performed for the Proof of ay 


Queſt:on in Reduction whaiſotver. | 


Of Comparative Arithmetick ; viz. The Relt 
tron of Numbers one to another. 


L Omparative Arithmerick, is that which is wrovyp|t 
by Numbers, as they are confidered to have Re 

| tion one to avother, and this corfiſts ether in Quantiiy u 
in Quality. V de Boetiys's Arith. Lib. 1. cap. 21. 
2. Relation of Numbers in Quinticy, is the Reference a 


| Reſpect that the Numbers themielves have to one another, 


where the Terms or Numbers propouaded are always ww, 
the firſt called the Anrecedent, and the other the Cork 
quent (Sce Wing. Arithm.) 

2+ The Relation of Numbers in Quindty conſiſts in rhe 
Differences, or in the Rate or Reaſon that is found be. 
rwixc the Terms propounded, the D ferences of tut 
Numbers being tbe Remiinder found by Subtraction, {ac 
cording to Aljled) but the Rate or Reaſon betwixt tuo 


Numbers is the Quotient of the Antecedent divided by tit 


Conſf.quert, ſo 21 and 7 being given, the Difference be. 
twist chem Will be found to be 14. but the Rate or Ret 
ſon that is betwixt 21 ard 7, Will be found to be tript 
8 for 21 divided by 7, quotes 3; the Reaſon a 

te, | 1 5 

4. The R:liron of Numbers in Quality ' otherwil 
called Proportion) is the Ref: rence or Reſpect that the 
Reaton of Numbers have one un:o another; therefore tht 
Lerms given ought to be more than two. Now the Pro 
portion or Reaſon between Numbers relating one to ate 
ther, is either 4richmetical or Geometrical. 

5. Arithmetical Proportion is, when divers Numbers 


equal Differences, 
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| Chap. 9. 


Of Numbers. 

So this Rank of Numbers, 3, 5, 7, 9, 11, 13, 15, 17, 
d ffer by equal Reaſon, viz. by 2, as you may prove. 

6. In a Rank of Numbers that differ by Arithmetical 
Proportion, the Sum of the fi:{t and laſt Term being myl- 
üplied by halt the Number of Terms, the Product is the 
toral Sum of all che Terms. | 

Or, it you mulptiply the Number of the Terms by the 


halt Sum of the firſt and laſt Verms, the Product is the 


total Sum of all the Terms 

So in the former Progreſſion given, 3 and 17 is 20, 
which multiplied by 4, viz. Half the Number of Terms, 
the Product gives 80, the Sum of all the Terms; or mul- 
tply 8 (che Number of Terms) by 10 (half the Sum of 
the firſt and laſt Term, the Product give, 80, as before. 

So alſo, 21, 18, 15. 12, 9, 6, 3, being given, the 
Sum of all the Terms will be found to be 84; for here the 


Number of Terms is 7, and the Sum of the firſt and 


laſt (Viz. 21 and 3) is 24, half whereof (viz. 12) mul ; 
plied by 4, produceth 84, the Sum of the Terms ſought, 

7. Three Numbers that differ by -richmetical Propor- 
ton, the Double of the Mean (or middle Number) is e- 
qual to che Sum of the Extreams. 1 

So 9, 12, and 15, being given, the Double of the 
Mean 12, biz. 24) is equal to che Sum of the two Ex- 
treams 9 and 15. i | : FEE 

8. Four Numbers that differ hy Arithmetical Proportion 
(eicher continued or interrupted) che Sum of che two Means 
is equal to the Sum of the two Extreams, 

So 9, 12, 18, 21, being given, the Sum of 12 and 18, 


will be equal to the Sum 0! 9 and 21, viz. 303 alſo 6, 8, 


14, 16, being given, the Sum of 8 and 14 is equal to the 


Sum of 6 and 16, viz. 22, c. See Wingate's Arith. 


Eh. ir. oi 0 5 : 
9 Geometrical Proportion (by ſome called Geometrical 


Progreſſion) is when divers Numbers differ, according to 


right Reaſon. | | EE 198 
So 1, 2, 4, 8, 16, 32, 64, Cc. differ by double Rea- 

ſon; and 3, 9, 27, $1, 243 729, differ by triple Rea- 

ſon; 4, 16, 64, 256, Oc. differ by quadruple Reaſon, 
2 | | ne 
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86 Relation of Chap. 9 
10. In any Numhers that increaſe by Geometrical Pro. 
portion, it you multiply the laſt Term by the Quotient of 
any one of the Terms divided by arother of the Terms, 
| Fhich being leſs is next unto it, and having deducted, or 
ſubtracted the firſt Term out of that Product, divide the 

Remainder by a Number that is an Unit leſs than the ſaid 
Quotient, the laſt Quote will be the Sum of all the Terms, 
$01, 2, 4, 8, 16, 32, 64, being gt» 
ven, firſt 1 take one of the Terms, viz. 8, 64 
and divide it by the Term which is leſs, 
and next to it (viz. by 4) and the Quoti . - 
ent is 2, by which multiply che laſt Term 123 
64, and the Product is 128, from whence 5 
I ſubtract the firſt Term, (viz. 1) the Re ——— —— 
mainder is 127, which divided by the Quo- 1) 127 (127 
tient 2 made leſs by 1, viz, 1. the Quote he 
is 127, for the Sum of all the given Terms, as by t 
Work in the Mar gent. . 

So if 4, 15, 64, 256, 1024. were given, che Sum of 
all the Terms will be found to be 1364. 

For firſt, I divide 64, one of the Terms, = 20 
by the next leſſet Term, and the * 16) 64 (4 
tient is 4, by which I multiply the laſtaoꝛ p -- — 
Term 1024, and it produceth 4096; 4096 
from whence I ſubtract che firſt Term 4 
4, and the Remainder is 4092, which ———-—— 
I divide by the Quote lefs by 1, viz. 3 3) 4092 (354 
and the Quote is 1364, for the total Sm 

of all the Terms, as per Margent. 

11. Three Geomerrical Proportionals given, the Square 
of the Mean is equal to the Rectangle, or Product of the 
Extreams. | | | 

50 8 16, 32, being given, the Square of the Mean, viz. 
16, is 256, which is equal to the Produ of the Extreams 
8 and 32, for 8 Times 32 is equal to 256. „ 

12 Of Four Geometrical proportion ible Numbers gi- 
ven, the Product of the two Means is equal to the Pro- 
duct ot the two Extreams. _ 

So 8, 16, 32, 64, being given, I ſay, that the product 
of the two Means, viz. 16 Times 32, which is 512, is 
equal to 8 times 64, the Product of the Extreams. 
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Alſo if 3, 9, 21, 63, we given, which are interrupteds 
1 lay '9 Times 21 is equal to 3 Times 63, which is equal 
to 189. | | 

From hence ariſeth that precious Gem in Arithmetick, 
which tor the Excellency thereof is called the Golden Rule, 
ot Rule of Three. | i 


HA A; 
The Single Rule of Three Direft. 


1. HE Rule of Three (not undeſervedly called the 
Golden Rule) is that by which we find out a 

fourth Number in- Proportion unto three given Numbers, 
ſo as this fourth Number that is fought may bear the ſame 
Rate, Reaſon, and Proportion to the chird (given) Number, 
as the ſecond doth tothe firft, from whence it is called the 
Rule of Proportion. | | 

2, Four Numbers are ſaid to be proportional, when the 
firſt containeth, or is contained by the ſecond, as often as 
the third containeth, or is contained by the fourth. Vide 
Wingate's Arith. Chap. 8. Sect. 4. 1 

So theſe Numbers are ſaid to be Proportionals, viz. 3, 
6, 9, 18; for as often as the firſt Number is contained 
in the ſecond, ſo often is the third contained in the fourth, 
vix. twice. Alfog, 3, 15, 5, are faid to be Proportio- 
nals; for as often as the firſt Number containeth the ſecond, 
ſo often rhe third Number containeth che fourth, viz. 3 
Times. 

3. The Rule of Three is either Simple or Compound. 

4. The Simple (or Single) Rule of Three, conſiſteth of 
4 Numbers, that is to ſay, it hath 3 Numbers given to 
find our a Fourth, and this is either Dire& or Inverſe. 
Vide Alſtead Math, lib. 2. c. 13. 5 

5. The Single Rule of Three Direct, is when the Pro- 
portion of the firſt Term is to the ſecond, as the third is 
to the fourth, or when it is required that the Number 
ſought, (viz.) the fourth Number muſt have the ſame 
Proportion to the ſeeond, as the third hath to the firſt. 

6. In the Rule of Three, the greateſt Difficulty 1s to 
diſcover the Order of the 3 Terms of the Queſtion pro- 

F ; pounded, 
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88 The Single Rule Chap. 15. 
pounded, vi. which is the firſt, ſecond, and the thitd; 
which that you may underſtand, obſerve, that of the three 
given Numbers, two always are of one Kind, and the other 
as of the ſame Kind wich the proportional Number that iz 
fought ; as in this Queſtion, viz. If 4 Yards of Cloth coft 
12 Shillings, what will 6 Yards coſt at that Rate? Heft 
the two Numbers of one Kind are 4 and 6, viz. they both 
ſignify fo many Yards, and 12 5. is the ſame Kind with 
the Number ſought, for the Price of 6 Yards is ſought. 
Again obſerve, Thar of the 3 given Numbers, thoſe 
two that are of the ſame Kind, one of them muſt be the 
firſt, and the other the third, and that which is of the 
| fame Kind with the Number ſought, muſt be the ſecond 
Number in the Rule of Three; and that you may know 
which of the ſaid Numbers to mike your firſt, and which 
your third, know this, chat to one of theſe two Numbers, 
there is always affxed a Demand, and that Number upon 
Which the Demand herh, muſt always be reckoned the 
third Number. As in the fotementioned Queſtion, the 
| Demand is affixed to the Number 6, for it is demanded, 
What 6 Yards will coſt, and therefore 6 muſt be the third 
Number, and 4 (which is of the ſame Denomination or 
Kind wich it) muſt be the firſt, and conſequently the Num- 
ber 12 muſt be the ſecond; and then the Numbers being 
placed in che formentioned Order, will ſtand as follow: 
eth, vix. 
yards 8. yards 
{A -- I 6 


7. The next Thing is, to find out the fourth Number in 
Proportion; which that you may do, multiply the ſecond 
Number by the third, and divide the Product thereof by 
the firſt, or (which is all one) mu'tiply che 3d Term (or 
Number) by the ſecond, and divide the Product thereof by 
the ficſt, and the Quotient rhence ariſing is the 4ch Number 
in a direct Preporiiof, and is the Number ſovghr, or An- 
ſwer ro the Queſtion, and is of the ſam: Denomination that 
the ſecond Number is of. As thus, Let the ſame Que- 
ſtion be again repeated, viz, It 4 Yards of Cloth coſt 12 
Shillinge, What will 6 Yardscoft ? es 
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Chap. 10. of Three Direct. 89 
Having placed my Numbers according to the fixth Rule 
(of this Chapter) foregoing, 1 multiply (the ſecond Num- 
ber) 12, by (the third Number) 6, and the Produſt is 
72, which Product I divide by (the firſt Number 4, and 
the Quotient thence arifing is 18, which js the 4th Pro- 
portional or Number ſought, viz. 18 Shillings, (becauſe 
the ſecond Number is Shillings) which is the Price of 6 
Yards, as was required by the Queſtion, See the Work 
following. 19 | 


Fd s. yds. . 
If 4 3 18 
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) 72 (18 Shillings 


ceft. 2. Another Queſtion may be this, viz. If 7 C. 
of wy coſt 28 J. how much will 16 C. coſt at that ; 
Rate? 3 

To reſolve which Queſtion, I conſider that (according 
to the ſixth Rule of this Chapter) the Terms or Numbers 
ought to be placed thus, viz. the Demand lying upon 
16 C. it muſt be the third Number, and chat of the ſame 
Kind with ic muſt be the firſt, viz. 7 C. and 2110. ( being 
of the ſame Kind with the Number ſought) muſt be - 
ſecond Number in this Queſtion ; then | proceed ow 
ing to this ſeventh Rule, and multiply the ſecond Num ” 
by the third, viz. 21 by 16, and the Product is 336, 
which I divide by the firſt Number 7, and the Quotient of 
48 J. which is the Value of 16 C. of Pepper at the Rite 
21 J. for 7 C. See the Work following. : 


The Single Rule Chap. 10 
3 . Ci | 
, 21 16 
16 
126 
21 
7 336 (481. 
23 
56 3 
56 Facit 48 J. i 
(0) 


8. If when you have divided the Product of the 2d 
and 3d Numbers by the firſt, any Thing remain after Di. 
viſion is ended, ſuch Remainder may he multiplied by the 
Parts of the next inferior Denomination, chat are equal to 
an Unit (or Integer) of che ſecond Number in the Queſtion, 
and the Pradu thereof divide by che firſt Number in the 
_ Queſtion, and the Quotient is of the ſame Denomination 
with the Parts by Which you multiplied the Remainder, and 

is Part of the 4th Number which is ſought, And farther: 
more, if any Thing remain, after this laſt Diviſion is end- 
ed, multiply it by che Parts of the next inferior Denomi- 


nation equal to an Unit of the laſt Quotient, and divide the 


Produtt by the ſame Diviſor, (vix. The firſt Number in 

the Queſtion) and the Quote is ſtill of rhe fame Denomi- 

nation with your Multiplier; follow this Method until you 

have reduced your Remainder into the loweſt Denomin- 

tion, Sc. An Example or two will make this Rule very 
plain, which may be the following. 


Queſt. 3. If 13 Yards of velvet, (9c. coſt 21 J. what 
will 27 Yards of the ſame coft at that Kate? 


Having 


Having « 


Die 6th an 


o be 43 J. 
lude che I 
he Iatent 
ording to 
Remainder 
Queftion \ 
ided by 
re 12 Shi 
| mulciply 
Hil :ngs) 

the firſt Þ 
remaineth 
product is 
hings, an 
I: cometh 


ff Velvet 
12. 
Farthing 


ap. 10. of Three direct. . 9x 
Having ordered and wrought my Numbers according to 
he 6th and 7th Rules of this Chapter, I find the Quotient 
o be 43 J. and there is a Remainder of 8, fo that I con- 
lude che Price of 27 Yards to be more than 43 J. and to 
he Tarenc that I may know how much more, | work ac- 
ording to the foregoing Rule, viz. I multiply the ſaid 
Remainder 8 by 20 5. (becauſe the ſecond Number in the 
Queftion was Pounds) and the Product is 160, which di- 
ided by the firſt Number, viz. 13. it quotes 12, which 
fe 12 Shillings ; and there is yet a Remainder of 4, which 
] multiply by 12 Pence (becauſe the laſt Quotient was 
Hl'ngs) and the Product is 48, which I divide by 12 
the firſt Number) and the Quotient is 3 d. and yet there 
remainerh 9, which I multiply by 4 Farthings, and the 
Product is 55, winch divided by 13 again, it quotes 2 Fare 
hings, and there 's yet a Remainder of 10, which (becauſe 
the 1 cometh nor io the Value ofa Farthing) may be neglect- 
2 d; or rather ſer after the 2 Farthings over the Diviſor, 
uh a Line between them; and then (by the 21ſt and 
22d Definitions of the firſt Chapter of this Book) it will 
te 1 of a Farthing, ſo that 1 conclude, that if 13 Yards | 
Velvet coſt 211. 27 Yards of the ſame will coſt 
131. 12. 3d, 2 32 Js. which FraRion is 10 Thirteens ol 
Farthing, See the Operation as followeth; 


* 


ap. 10 


atter Di 
d by the 

equal to 
Queſtion, 
er in the 
mination 
nder, and 
further. 
In is end- 
Denomi- 
livide the 
amber in 
Denomi- 
until you 
enomina- 
ule very 


1 J. wht | : If 


Having 
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13) $67 (43 l. 
3 


47 
39 
Remain (8) 
Multiply 20 


— 


Remaio (4) 
Multiply 12 
13) 48 (3 d. 
39 


Remain ( 
Multiply 4 


I3) 36 (249 
26 


— 7 


Remain 10 Facit 43 


- Queſt. 4 
If 14 Pound of Toba 
coſt at that Rate? 


: 
Ll 
1 n 
, 
- 4 


Chap. 1a chap. 


6. d. gr.. 


1 


Another Example may be this following, viz. 
cco coft 27 5. what will 478 Pound 


Work 


Work 
amount 
the 8th 
wat then 
46 J. 14 


I 


ap. chap. 10. f Three Direct. 

Work according to the laſt Rule, and you will find it to 
amount to 921 5. 10 dl. 1 4 qrs. and by che 5ch Rule of 
the 8th Chapter 921 s. may be reduced ro 45 J. 15, & 
that then the whole Worth or Value of the 478 J. will be 
16 J. 15. 10 d. = qrs. The Work followeth. 


10 So. . 
It 14 27 478 


14) 12906 (92j1 (46 J. 


126 8 
30 + 
| 28 12 
26 (i). 
14 
Remains (12) 
Mulnply 12 
| 3 
12 
| ——— 


140 144 (10 4. 
14 5 i 


Remains (4) 
Multiply 4 


gr. 14) (16) 114 

= $7 14 

ing, vn. Remains (2) | 

1 I. 4. d. qs. 
Faeit 46 1 10 1 13 


Work In 


.. ET 
2 5 ans. 1 
1 
1 _—_ —— — — a — 
rl * ———— —— 2 — . —— — — > mn Cage 
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9. In the Rule of Three it many times happens, tha 
though the firſt and third Numbers be of one Kind, | 
both Money, Weight, Meaſure, Cc. yet they may not h 
of one Denomination, or perhaps they may both conſiſt 
many Denominarions ; in which Caſe you are to redy: 
both Numbers to one Denomination ; and likewiſe your { 
cond Number (if ir confiſteth at any Time of divers Det 
minations) muſt be reduced to the leaſt Name mentione! 
or lower if you pleaſe, which. being done, multiply th 
| ſecond and third together, and divide by the firſt, as i; 
directed in the 7th Rule of this Chapter. 

And note, that always the Anſwer to the Queſtion 11 
the ſame Denomination that your ſecond Number is of, a 
is reduced to, as was hinted before. 

Vueſt. 5. If 15 Ounces of Silver be worth 3 J. 15 
what are 86 Ounces worth at that Rate? 

In this Queſtion the Numbers being ordered accordiy 
to the 6ch Rule of this Chapter, the firſt and third Nun 
bers are Ounces, and the ſecond Number is of divers D 
nominations, viz. 3 l. 15 s. which muſt be reduced 
Shillings, and the Shillings multiplied by che third Nun 
ber, and the Produ& divided by the firft, gives you th 
Anſwer in Shillings, viz. 430 Shillings, which are reducd 
to 21 J. 10 5. | 


3 


- 
If 15 
20 


e 


75 
86 


450 

600 
——— (0 l. s. 
15) 6450 (43/0 (21 10 


5. 
15 


oz. 
86 


60 4 
49 3 


I0 


* — — — — C 


Chap. 
In ref 
the ſame 
Pence, f. 
equal to 
Number 
have bee 
prove at 
Queſt. 
C. 2 qrs 
In thi 
70.39 
nominat 
cond N. 
and divi 
will find 

into 25 


If 8 co 


hap. 1 Chap. 10. F Three Diredt. ""; 99 
ns, that; In reſolving the laſt Queſtion the Work would have been 
e Kind, the fame, if you had reduced your ſecond Number into 
nay nor bf Pence, for then the Anſwer wou!d have been 5160 Pence, 
1 confi} M equal to 21 J. 105. or if you had reduced che ſecond 
to red Number into Farthings, the Quotient or Anſwer would 
iſe your {ff have been 20640 Farthings, equal to the ſame, as you may 
vers Dell prove at your Leiſure, 


Queſt. 6. If 8 J. of Pepper coſt 4 5. 8 d. what will 7 
ulriply th C. 3 45. 14 J. coft? ; MN 
firſt, a In this Queſtion the firſt Number is $7. and the third is 
7 C. 3 qrs. 14 J. which muſt be reduced to the fame De- 
eſtion i; nomination with the firſt, viz. into Pounds, and the fe- 
r is of, d cond Number muſt be reduced into Pence; then multiply 
and divide according to the 7th Rule foregoing, and you 
3 J. 1% wil find the Anſwer to be 6174 Pence, which is reduced 
into 25 J. 14s. 6 d. Ps 


mentione( 


| accordinſl _ . 5+ d. C. qrs. |. 
hird Nun If $ coſt 4 8 what wil 7 3 14 coſt? 
divers D 12 4 | 85 
reduced t — — 
hird Nun 56 31 
ves you tit | ö 
ire reduc | 152 
63 | 
882 ; 
50 ſecond Number. 
$292 | 
4410 


— 12) 2100 1. . „ 


8) 49392 (6174 (5114 (25.- 14 6 


48 9 9 


. 11 
8 12 10 
59 54 (14)% 
56 48 
a 32 (6d 
& , — l, 5. d. 


I0 


rere eee 


Queſt. 7. If 3 C. 1 gr. 14 l. of Raiſins coſt 9 J. 9 s, whit 
will 6 C. 3 qrs. 204. of the ſame coſt? If 3 
lere the firſt and third Numbers each conſiſt of dives fl 12 
Denominations, but muſt be brought bothvinto one Deno- . 
mination, Qc. as you ſee in the Operation that followeth, 30 


the Anſwer is 388 5. which is reduced into 9920 8 f. 13 
C. qr. 1. I . 8 
If 3 i 14 coſt 9 5 What will 6 3 20.coflt ? 
4 =O. 1 oþ 
73 189 7 
| 8 
106 | 216 
5 | $6 
| 378 Pounds 776 Pounds 
| 189 Second Number 
—— et ll 
6984 
6208 
776 


378) 146664 (3518 (19 8 


24 — 
— TI 
3326 18 
3024 — 
— (5) 
3024 Lueſt. 
5 3204 ertion, « 
Facit 19 8 — | is per D 
(0) Here y 
65 Day: 
Queſt. 8. If in 4 Weeks I ſpend 1} 5. 4 d. how kad Now w 
will 53 J. 6 s. laſt me at that rate? the ſam 
Anſwer. 2238 Days, equal to 6 Years, 48 Days. See I cannot 
che Work. | * an the 
- nes, anc 


It 


ap. 10 
9 5. what 
pf divers 
e Deno- 


olloweth, 
85. 


-oft ? 


5 
Number 


3p. 10. of Three Diref, 97 
w. 


. : d. 8 J. 5. 
If 3 4 r<quire 4 what will 53 6 coſt ? 
12 1 20 
30 28 Days 1066 
13 | 12 
160 . 2132 
1066 
125992 Pee - --- 
23 Second Number 
1e 83306 
25584 
. 
160) 358176 (2238 (6 Years 
So * £ bY 2190 a 
83 
— — Rem. (48) Pays 
— | 
8 ye. days 
48 Facit 6 43 555 
137 
128 


* 


Remains (95) 


Queſt. 9. Suppoſe the yearly Rent ofa Houſe, a yearly 
ertion, br Wages, be 73 J. I defire to know how much 
. | 
Here you are to bring the Year into Days, and ſay, if 
6s Days require 73 I. what will ore Day require? 
Now when you come to multiply 73 by 1, the Product 
the ſame ; for one neither multiplieth nor drvideth, and 
3 cannot be divided by 255, becauſe the Diviſor is bigger 
tan the Dividend 3 wherefore bring the 73 J. into Shil- 
nes, and they make 1460, which divide by the firit 
| DR Num- 
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Number 366, and the Quote is 4 Shillings for the Anſy 
As you ſee in the Work. 


Days I: 
If 365 73 
20 


365) 1460 (4s. 
1460 ; 


Deſt, 10. A Merchant bought 14 Pieces of Bru 
Cloth, each Piece containing 28 Yards, for which he gi 
after the Rate of 13 5. 64, 1 per Tard ; now I defre 
know how much he gavefor the F4 Pieces at that Rate 

Firſt find out how many Yards are in the 14 Piece 
which you will do if you multiply the 14 Pieces by 


Day 
I 


4 $ per Day, 


(the Number of Yards in a Piece) and it makes 392; th 


ſay, If a Yard coſt 23 s. 6 d +, what will 392 Yards eo 
Work as followeth, and the Anſwer you will find to 
127400 Half-pence, which reduced, make 265 J. $5.4 


Numbers together, the Product is 127400, which, 


hap. 10. 


yd. c 
If x co 


lalf-penni 


© For after you have multiplied your ſecond and thi 


_ cording to the ſeyenth Rule) ſhould be divided by f 


.Arſt Number; but the firſt Number is 1, which fit! 


multiplieth nor divideth, and therefore the Quotient 
4th Number is the ſame with the Product of the Secor 
and Third; which is in Half-pence, becauſe the Secu 


Number was {© reduced. See the Work as followcth, 


J. 
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392 Yards -. the 14 Pieces 


hap. 10. 


If x coſt 13 6 £, what will 392 coſt? 
1+: 


er Day. 325 the ſecond Number 
"ud" 1960 

s of Bra 5 784 

ich he gr | 1176 ; 

* ＋ 162 — . 

that Nate L | 013 (265 J. 

> 14 Piece es | 24) as bad (53 1s ( 55 

ieces by Malfpenni | 15 8 

4 alf-pennies 325 120 4 

Yards col 74 13 

| find to | 72 12 

5 J. $5.4 8 

wo * 200 10 
which, 

ided by . 

hich feitt 5 (8) Shilliggs 

Quotient ® 1, s. d. Rem: (8) Half-pence, or 4 d. 

the Seco: 26s 8 4 

2 the Secol | 

followeth, 


ueſt. 11. A Draper bought 420 Yards of Broad-cloth, 
gave for it after the Rate of 14 5. 10 d. + per Ell Eng- 
row l demand how much he paid for the Whole after 
Rate: „ 

ring your Ells into Quarters, and your given Yards 
) Quarters, the Ell is 5 Quarters, and in 420 Yards, 
1680 Quarters ; then ſay, if 3 Quarters colt 14 
4.3 (or 715 Farthings) what will 1650 Quarters colt ? 
it, 250 J. 55, See the Operation. 
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Els ' Yards f 4s. 
7 | 420 | 1 5 
5 1680 qrs. | 
47. „ d. 5 | 
1 1 10 3 1680 
Fo 12 715 
28 8400 
15 1680 
— 11760 
178 d. | 9610 
—4 | 5) 1201200 (24024|c(240 
I 715 rs. 10 192 
20 a 482 
20 489 
12 rem. (240)qrs 
10 | | 
— F 
20 
FE, 20 Oueſt. 
L 4:4 — — which we 
Fr 230 10 Ws} 45. 1 de 


3 | T | os, or 2 
Queſt. 12. A Draper bought of a Merchart $0 Pit 


of Kerſey, each Piece containing 34 Ells Engliſh, (the! . 
Flemiſh being three Quarters of a Yard) to pay after If 14 
Rate of 8s. 4.4. per Ell Hlemiſb, I demand how mh 12 
the 30 Pieces colt him at that Rate? / : a 
Firſt find out how many Ells Flemiſh are in the 31 
Pieces, by multiplying 50 by 34, the Product is 17: 14 
which bring into Quarters by 3, it makes 5 100 Quart! Sea 
then procecd as in the laft Queſtion, and the Anſwer) 171 
will find to be 102000 Pence, or 425 J. See the Opel 20 
on as followteh. 5 | ct 


Chap. i hap. 10, of Three Direct. 101 
; 47. J. | A. Lo 
4-0 4 — 
12 488 34 
100 d. 5) 510000 ( 10200 200 
| anus: 150 
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— 1700 Ell; H. 
10 1 
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— e 5100 
(o U 


5 12) 102000 (85002 (425 I; 
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Facit 42841. (0). 


Oueſt. 13. A Goldſmith bought a Wedge of Gold, 
which weighed 14 J. 3 oz. 8 p. w. for the Sum of 514 l. 
45. I demand what it ſtood him in per Ounce? Anſwer, 
60s, or 31. | 
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102 The Single Rule Chap. 1 
Oueſt, 14. A Grocer bought 4 Hhds of Sugar, en 
weighing neat 6C. 2 qrs, 14 J. which coſt him 21 8 1. Hooch, exc] 
per A 1 demand the Value of the 4 Hhds at that Rate and ea 

Firſt 1 find the Weight of the 4 Hhds, which you m 16 5. 
do by reducing the Weight of one of them into Pound 

and multiply them by 4 (the Number of Hhds) and t 
make 2968 J. Then ſay, If 1 C or 112 J. coſt 2 J. 8 s. 6; icks, and 
what will 2968 J. coſt? Fasit, 64 J. 5 s. 3 d. As by. 9220 Y 


(0) Facit 64 1 3 
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5 . 26 
Kip : 
Ta oO T3 212 
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20 ©. © US. | as. J. 
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hap. 10. f Three Dire, 103 
Neſt. ts. A Draper bought of a Merchant $ Packs of 
oth, each containing 4 Parcels, and each Parcel Io Pie- 


$, and each Piece 26 Yards, and gave after the Rate of 
l. 16 5. for 6 Yards, now I defire to know how much 


gave for the Whole? Anſwer 6656 l. 
Firſt find out how many Yards there were in the 8 
cks, and by the following Work you will find there 
> $320 Yards ; then ſay, If 6 Yards coſt 47. 16s. what: 
ill 8320 Yards coſt, G c. i . 
| EE | Packs. 
32 Parcels, 
FO 
320 Pieces. 
| 26 
Tas. J. s. Tas, 21920 
6 4 16 8320 | 640 
20 96 —_— | 
— — 8320 Tards. 
96 49920 „„ 
74880 
— | © 
6) 798720 (133120 (6656 l. 
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mitted as a Touchftone for the Learner, thereby tot 


18 Frails coſt, each weighing neat 3 qrs. 18 J. An/. ul 
17 f. 34. - 
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By this time the Learner is, as I ſuppoſe well exereiſii Oueſt. 2: 
the Practick and T heorick of the Rule of Three Direct; y xpences 
at his Leiſure he may look over the following QueſtinWefire to kr 
whoſe Anſwers are given,but-the Operation purpoſely, 


his Ability in what hath been deliver'd in the former Rib 
Beſt. 16. If 24 J. of Raiſirs coſt 6 s. 64. what y 


Queſt. 17. If an Ounce of Silver be worth 5 Shilling 
what is the Price of 14 Ingots, each Ingot weighing] 
5 c. 10 p. w. Anſwer 313 J. 68. 11 ; 

Quo 18. If a Piece of Cloth coſt 10 J. 16s. 8 d. [Wow muct 
mand how many Ells Engl. there are in the fame, when me Rate 
Ell at that Rate is worth 8 f. 4 f. Anſw. 26 Ells Ex gueſt. 

Left. 19. A Factor bought 84 Pieces of Stuffs, vii hoe muc 
coſt him in all g37 J. 12 5. at 5 5. 4 d. per Yard. I dem J. ro s 
how many Y ards*there were in all, and how many ſl 2ueft.: 


Engliſh were contained in a Piece of the ſame ? Auland recei 


2016 Yards in all, ard 19 f Ells of Engliſh per Piece. Nate per « 
Queſt. 10. A Draper bought 242 Yards of Broad · cui Oueſt. 


| which coſt him in all 254 J. 105. for 86 Yards, of whidWwcigh'd 1 
he gave after the Rate of 21 s. 4 d. per Yard; I demi 


ther wei 


how much he gave per Yard for the Remainder ? An mingled 


15 
2 


he had, and how much the Shalloon coſt him per Yai 
2 4 


20 5. g d. Ig: per Yard. 4 | wt. of thi 
þ £zweſt. 21. A Factor bought a certain Quantity of Se 
and Shalloon, which together coſt him 126 J. 14 s. 10 
The Quantity of Serge he bought was 48 Yards, at 
4 4. per Yard ; and for every two Yards of Serge he hut 
Yards of Shalloon; I demand how many Yards of Shalla 


2 [* ſsourth I 
Queſt. 22. An Oilman bought three Tuns of Oil, whit 3 
coit him 151 J. 145. and ſo it chanced that it leaked o Miles T 
85 Gallors ; but he is minded to ſell it again, ſo that il Anſm 


nſw. 120 Yards of Shalloon at 1 1b per) 


may be no Loſer by it; I demand how he muſt ſell it ¶ travelle 


Gallon ? Anſwer, at 4 5. 6d. 4 d. per Gallon. f 7 
Queſt. 23. Bought 9 Packs of Cloth, eack Pack oi contain 
taimrg 12 Cloths, which at Ss. 4 d. Ell Flemiſh, off fourth 
1080 J. I demand how many Yards there were in e Reaſon: 


Cloth ? n in each Cloth. ' A Examp 
| a 0 


TT ; | | | 3 TY! | 
Chap, l hap. 10. of Three Direct. | 105 | jo 
| EXErciſed Oueſt. 24. A Gentleman bath 336 J. per Ann. and his. I! 1 
Direct; xpences are, one Day with another 18 5. 10 fl. 3 278. 1 ll 
g QueſtinWeſire to know how much he layeth up at the Year's Ed? i 
PUrpolelyWa4yſmer 191 J. 35. 8 d. 1.97. | 5 j 
ereby tot Oueſt. 25. A Gentleman expendeth daily one Day with Fj 
gs other 27 5. 10 d. 2. and at the Year's End layeth up | 
what y ö 


40 J. I demanded how much is his yearly Income? An- 
wer 848 J. 14 5. 4 d 2. . EE 

Queſt, 26, If J ſell 24 Yards for 10 J. 10 5. how many 
Els Flemiſh ſball I (ell for 283 J. 17 5. 6 d. at that Rate? 


nſwer geg; Ells Flemiſh. $60 | 


Queſt. 27. If 1001, in 12 Months, gain 6 1. Intereſt, 


. Anſ 0 a 


— Ry 3 5 — D 
RS. 0 — 
— — : 2 b 
. 2 


r 


5 Shillir 
relghing 1 
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s. 8 d. I os much will 75 J. gain in the ſame Time, and at the 

ne, when ame Rate? Anſwer 4 l. 10 5 4 3 ' 

Es Engl Lueſt. 28. If 100 J. in 12 Months gain 6], Intereſt, 

_ widow much will it gain in 9 Months at that Rate? Anſwer 

den; . rosf 1 : 

mary H Oueſt. 29. A certain Uſurer put out 73 J. for 12 Months, 
? Aa nd received Principal and Intereſt 81 J. I demand what 47 * oi 
Piece. Rate per Cent. he received Intereſt ? Auſwer K1. per Cent. | 


3road-ch/ 
„ Of whi 
I dem 
r? Anjm 


weſt. Jo. A Grocer bought 2 Cheſts of Sugar, the one % ,. . 
„70 near 18 C 3 475. T J. at2 J. 65. 8 d. per C. the 0-H. 
ther weighed near 18 C. 1 77. 2 · J. at 4 d. 2 per I. which be A 
mingled tyzether ; now I defire to know how much a CG, - 
wt. of this Mixture is wor th? Anſ. 21, 4 5. 25557 qrs. 
| Laelt, 21. Two Men, viz. A and B. departed both 
14. f. io from one Place, the one goes Eaft, and the other Het 
rds, at ¶ the one travelleth 4 Miles a Day, and the other 5 Miles a 
ge be hu Day, how far are they — the th Day after their 
of Shalaſſſ Departure? Anſwer 81 Miles. | BE 
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n per Yall Oueſt. 32. A flying every Day 40 Miles, is purſued the 

+20 /*Wfourth Day after by B, poſting 30 Miles a Hay; now the 1 
Oil, whit ion is, in how many Days, and after -how mary + | . 
; leaked u Miles Travel, will A be overtaken? 5 

, fo that Anſw. B overtakes him in Days, when they have 

& (ell it travelled 800 Miles. See Mere Arithm, cap. 8. qu- 7.4 | 


11. The general Effect oi the Rule of Three Direct, is 
contained in the Definition of the ſame, that is, to find a 
fourth Number in Prop: rtion, conſiſting of two equal 
Reaſons 3 as hath been fully ſhewn in all the foregoing 
Examples, f e | 
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106 The Single Rule, &c. Chap. 13 
1 he ſecond Effects is, by the Price or Value of or 
Thing, to find the Price and Value of many Things of 
A | 
The third Effect is, by the Price or Value of may 
Things, to find the Price of one; or by the Price of many 
Things, (the ſaid Price being one) to find the Price of 
many Things of like Kind. 
I be ath Effect is, by the Price or Value of many Thing; 
to find the Price or Value of many Things of like Kind, 
. The 5th Effect is, thereby to reduce any Number of 
| Monies, Weights, or Meaſyres, the one Sort into the o. 
ther, as in the Rules of Reduction contained in the $th 
Chapter foregoing. Examples of its various Effects hays 
been already anſwered. y _ | 
12. The Rule of Three Direct, is thus proved, vi, 
Multiply the firſt Number by the 4th, {The Proof of the 
Rale of Three Dirett.] and vote the Product; then multi 
ply the ad Number by the 3d, and if this Product is equi 
to the Product of the iſt and 4th, then the Work is right- 


7 = 


Ay r otherwiſe it is erroneous. 
3 


the firſt Queſtion of this Chapter (whoſe Anſwer at 


41th Number we found to be 18 58.) is thus proved, vi. 


the firſt Number is 4, which multiplied by 18 (the 4th) 


” | produced 72, and the 2d and 3d Numbers are 12 and 6, 


which multiplied together produceth 72, equal to the Pro- 
duct of the iſt and 4th, and therefore I conclude the 
Work to be right ly performed. „ 

Always obſerving, that if any Thing remain after you 

; have divided the Product of the 24 and 3d Numbers by 
the firſt, ſuch Remaindet in proving the ſame, muſt be 
added to the Product of the iſt and 4th Numbers, whoſe 
Sum will be equal to the Product of the ſecond and third, 
the ſecond Number being of the ſame Denomination with 
the fourth, and the fir of the ſame Denomination with 
the third. 3 
So the fourth Queſtioß df this Chapter being again re- 
peated, wiz. If 1421, of Tobacco coſt 27s. what will 
478 J. coſt at that Rate? The Anſwer} (or fourth Num. 
ber) was 46 J. 1 5. 10d. 1 gr. +4, which is thus proved; 
vi. bri 


44294, which multiplied by the firſt Number 14, pro- 


the 4th Number into Farthings, and it maket 


duceth 
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1e of on: duceth 619488 (the ſecond which remaineth being added 

Things of MW thereto ;) then (becauſe I reduce my fourth Number into 

| Farthings) I reduce my ſecond, (vi. 275. into Farthings, 

of mam and they are 1296, which multiplied by the 3d Number 

e of many 478, their Product is 619488, equal to t he Product of the 

Price d Mfrſt and fourth Numbers. Wheretore [ conclude the Ope- 

| ration to be true. This is an infallible Way to prove the 

y Thing, I Rule of Three Direct, and it is reduced from the 12th 
de Kind, Section of the gth Chapter of this Book. oe” 

lumber of And thus much for this ineſtimable Rule of Three Di: 


to the o. ref, the Demonſtration of which may be ſeen in Kerſey's 


n the 8th Appendix to WFingate's Arithm. and in the 6th-Chapter of 
tes ham Ml 0ughtred's Clavis Mathematica, | 


ved, vi, | CHAP. XI. 


oof of the | Dog ; | 5 
en mul The Single Rule of Three Inverſe. 
t is equi | 


is right- i. | H E Golden Rule, or Rule of Three, Inverſe, is 


when there are 3 Numbers, given to tind a 4th in 


\ n{wer ar ſuch Proportion to the 3 given Numbers, fo as the 4th _. 
ed, vi;, ¶ proceeds from the ad according to the ſame Rate, Reaſon,” 
the 4th) WE or Proportion, that the firſt proceeds from the third, os 


2 and 6, the Proportion is, 3 5 
the Pro- As the 5th Number is in Proportion to the 2d, ſo is the 
lude the iſt to the qth. See Alſted. Mal tb. I. 20 c. 14. 
So if the 3 Numbers given were 8, 12, Ind 16, and it 
fter you MM were required to find a fourth Number in an inverted 
nbers by MW Proportion to theſe, I ſay, that as 16 (the third Number) 


muſt be Nis the Double of the firſt Term or Number (8) ſo mult 
, whoſe MW 12, the ſecond Number, be the double of the fourth; fo 


d third, will you find the fourth Term or Number to be 6. And 
on with 


on with and third together, and divide their Product for a fourth 
| proportional Number, : "= 
gain te- 2. In the Rule of Three Inverſe, you muſt multiply the 
at will WW ſecond Term by the firſt, or firſt Term, by the fecord, and 
1 Num. divide the Product thereot by the firſt Term, fo the Quoti- 
roved; WW ent will give you the 4th Term ſought in an inverted Pro- 


makes portion, The ſame Order being obſerved in this Rule, as in 
4, pro- the Rule of Three Direct, for placing and diſpoſing of the 
duccth Y i l 


a4 in the Rule of Three Direct) you multiply the ſecond 
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108 The Single Rule Chap. 1 
wen Numbers, and after your Numbers are placed ing: 
br, that you may know whether your Queſtion be to b 
reſolved by the Rule Direct or Inye.ſe, obſerve the gem 
ral Rule following. | 
| When your Queſtion is ſtated, and your Numben 
orderly diſpoſed, Conſider in the firſt Place, whether thy 
fourth Term or Number ſought, ought to be more ore 
than the ſecond Term ; which you may eaſily do : Andif 
it is required to be more or greater than the 2d Term 
then the leſſer Extream muſt be your Diviſor ; but if it i 
quires leſs, then the higheſt Extream muſt be your Din. 
ſor ; in this Caſe ;, the Iſt and 3d Numbers are called Er. 
treams (in reſpe& of the ſecond) and having found ou 
your Divifor, you may know whether your Queſtion he 
long to the Rule Direct or Inverſe; for if the 3d Termb 
your Diviſor, then it is Inverſe 3 but if the iſt Term hi 
your Diviſor, then it is a di rect Rule. As in the folloy 
ing Queſtions. „ | 
Queſt. 1. If 8 Labourers can do a certain Piece of Work 
in 12 Days, in how many Days will 16 Labourers do tht 
Tame ? Anſwer, in 6 Days. 7 
Having placed the Numbers according to the 6th Ru 
of the 10th Chapter, I conſider, that 
if 8 Men can finiſh the Work in 12 lab. Days lib 
Days, 16 Men will do it in leſſer (or g 12 16 
fewer Days) than 12 therefore the 8 
biggeſt Extream muſt be the Diviſor, | 
which is 16, and therefore it is the 16) 96 (5 Day 
Rule of Three Inverſe ; whereforel 935 
multiply the iſt and 2d Numbers to- (o) 
gether, wiz- 8 by 12, and their Pro- Facit 6 Days 
duct is 96, which divided by 16, 
quotes 6 Days for the Anſwer ; and in ſo many Days wil 
16 Labourers perform a Piece of Work, when 8 Mencu 
doit in 12 Days, | | 


Left, 2. If, when the Meaſure, viz. (a Peck) of Wheat 
coſt 2 5s. the Penny-loaf weighed (according to the Stand 
ard Statute or Law of England) 8 Ounces, I demand hon 
much it will weigh when the Peck is worth 1 4. 6 d. ac 
cording to the ſame Rate or Proportion? Anſwer 10 g 
ie, 1 5 
| : EOS Having 
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of Three Inverſe. 109 g 


Having placed and reduced the given Numbers according 


to the 6th and 9th Rules of the 1th Chapter, I conſider 
that at 1s. 6 d per Peck, the Penny-loaf will weigh more 
than at 2 5. per Peck; for as the Price decreaſeth, the 
Weight increaſeth ; and as the Price increaſeth, ſo the 
Weight diminiihes; wherefore becauſe rhe firſt Term re- 
quires more than the ſecond, the leſſer Extream muſt be 
the Diviſor, viz. 1s. 6d 
the Work, 1 find the Anſwer to be 10 07. 13 f. w. 
and ſo much will the Penny-loaf weigh when the Peck of 
Wheat is worth1s. 6 d. according to the given Rate of 


or 184. and having finiſhed 
8 gr. 


$ Ounces, when the Peck is worth two Shill ings. The 
Work is plain in the following Operation. 


d. oz. gr. 
If 2 > 18 
8 
— 0R. pw. Er- | j 
18) 192 (10 13 8 Anſwer , 


18 
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— —_ p. W. 
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[ 
| 
| 


— © Queſt, 3. How mary Pieces | 
0 i, or Merchandize at If 12 | 6 <4 
20 s. per Piece, are to be given 12 5 20 
or received for 240 Pieces, the " 
Value or Price of every Piece 480 
being 12 Shillings ? Anſwer 144 240 


240 Pieces, then 20 f. will re- ++ 20 f. per pe. 
_— leſs ; therefore the bigger 
:xtream Muſt be the Diviſor, 3 

which is the third Number, 8 
c- Sce the Work as in the N 

ar. 8 

: 

Qusſt. 4. How many Yards of 3 Quarters broad are re- 
quired to double, or be equalin „ 

| Meaſure to 30 Vards, that are s long gf 

5 


— 


Quarters broad? Anſwer 50 3 320 
Yards. For ſay, if 5 Quarters . 

will require 30 Vards long, what — 
Length will 3 Quarters broad 3) 250 (50d. 
require? Here I conſider that g 5 MN | 
Quarters broad will require 165 

more Yards than 30; for the — 

narrower the Cloth is, the more | _ 

— lergth will go to make equal Meaſure with a broader 

iece. | 


Queſt. At the R queſt of a Friend, lent him 200 1, for 
I2 Morths ; promiſing to do me the like Courteſy at my 
Neceſſity; but when I came to requeſt it of him, he could 
let me haye but 150 J. now I deſire to know how long [ 
may keep this Money to make plenary Satis faction for my 
former Kindnels to my Friend? Anſwer 16 Months, I ſay, 
If 200 l. will require i2 Months, what will 150 J. re- 
quire; 150 J. will require more Time than 12 Months, 
therefore the leſſer Extream, (viz. 150) mult be the Divi- 
ſor; multiply and divide, and you will find the fourth in- 
verted proportional to be 16, and fo many Months 1 
ought to keep the 1501. for Satisfaction. 
Beſt, 6. It for 24 5. I have 1200 J. Weight carried 
36 Miles, how many Miles ſhall 1800 J. be carried for 
the ſame Money ? Anſwer 24 Miles, Queſt. 


Pieces. For if 12 5. required 20) 28800 (144 pes, at 


ers 6 M 


ap. tt. 
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4 pes, at 


per Pe, 
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Queſt. 7. If for 24s, I have 1200 J. wt. carried 36 
Miles, how many J. wt. ſhall L have carried 24 Miles for 
the fame Money ? Anſwer 1800 J. weight. 4 

Queſt. 8. If 1c Workmen in 12 Days finiſh a Piece of 
Work or Service, how many Workmen are ſufficient to do 
the ſame in 3 Davs ? Anſwer 400 Workmen, - 

Queſt. 9. A Colonel is be ſieged in a Town inwhich are 


1000 Soldiers, with Proviſion of Victuals only for three 


Months, the Queſtion is, How many ot his Soldiers muſt 
he diſmiſs, that his Victuals may laſt the remaining Soldi- 


ers 6 Months? Anſwer 500 he mult keep, and diſmiſs as 


many. | | 
Queſt. 10. If 201. worth of Wine is ſufficient for the 


Ordinary of 100 Men, when the Tun is fold for 30 1. 


how many Men will the ſame 201. worth ſuſhce when 
the Tan is worth 24 J. Anf. wer 125 Men. EY 
Queſt. 11. How much Pluſh is ſufficient for the Cloak, 
which hath in it 4 Yards of 7 Quarters wide, when the 
Pluſh is but 3 Quarters wide? Anſwer 9 + Yds of Pluſh. ! 
Que ft. 12. How many Yards of Canvas that is Ell wide, 


will be ſufficient to line 20 Yards of Say, that is 3 Quar- 


ters wide? Anſwer 12 Yards. # 


QNuejt. 13. How many Yards of Matting that is 2 Foot : 
wide, will cover a Floor that is 24 Foot long, and 20 


o 


Foot broad? Anſwer 240 Foot, f GH 
Leſt. 14. A Regiment of Soldiers, conſiſting of 1000, 


are to have new Coats, and each. Coat to contain two 


Yards two Quarters of Cloth that is 5 Quarters wide, and 
they are to be lined with Shalloon that is 3 Quarters wide, 


I demand how many Yards of Shalloon will line them? 
Anſwer 16666 + Quarters, or 41664 Yards. | N 
Queſt, 15. A Meſſenger makes a Journey in 24 Days, 


when the Day is 12 Hours long: I deſire to know in how 
many Days he will go the ſame when the Day is 16 Hours 
long ? Anſwer, in 18 Days. EF | 

Gueft 16.1 borrowed of my Friend 64 J. for 8 Months, 
and he hath Occaſion another Time to borrow of me for 
12 Months. 1 defire to know how much I muſt lend to 
make good his former Kindneſs to me ? Anſwer, 42 0. 
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112 The Single Rule Chap. 11. 
4. The general Effect of the Rule of Three Inverſe, i 
contained in the Definition of the ſame, that is, to find: 
fourth Term in a Reciprocal Proportion inverted to the 


Proportion given. 3 | 
The 2d Effect is, by two Pieces, or Value of two fe. 

veral Pieces of Money and Merchandizes known, to find 

how many Pieces of the one Price is to be given for ſo 
many of the other. And ſo to reduce and exchange one 
Sort of Money or Merchandize into another. Or elſe to 
find the Price unknown of any Piece given to exchange in 
_ reciprocal Proportion. I; 
I be 3d Effect is, by two different Prices of a. Meaſure 
of Wheat bought or ſold, and the Weight of the Loaf of 
Bread, made anſwerable to one of the Prices of the Mes- 
' fure giver, to find out the Weight of the ſame Loaf ar- 

ſwerable to the other Price of the ſaid Meaſure given. 
Or elſe, by the two ſeveral Weights of the ſame priced 
Loaf, and the Price of the Meaſure of Wheat anſwerable 
to one of thoſe Weights given, to find out the other Price 
of the Meaſure anſwerable to the other Weight of the 
ſame Loaf. fe 5 
Ihe 4th Effect is, by two Lergths, and one Breadth of 
two Rectangular Planes known, to find out another 
Breadth unknown. Or, by 2 Breadths, and one Length 


given, to find out another Length unknown in an inyert- | 


ed Proportion. | 

The gth Effect is, by double Time, and a capital Sum 
of Morey borrowed or lent, to find out another capital 
Sum anſwerable to ore of the given Times; or otherwiſe, 
by two capital Sums, and a Time anſwerable to · one of 
them given, to find out a Time anſwerable to the other 
capital Sum in reciprocal Reaſon, | 

The 6th Effect is, by two different Weights of Carriage, 
and the Diſtance of the Place in Miles or Leagues given, to 
find another Diſtance in Miles anſwerable to the tame Price 


of Payment. Or otherwiſe by two Diſtances in Miles, 


and the Weight anſwerable to one ot the Diſtanczs (being 


carried for a certain Price) to find out the Weight anſwer- 


able to the otber Diſtance for the ſame Price. 
The 7th Effect is, by double Workmen, and the Time 
3 | . _ anſwer» 
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Chap. 11. of Three Iaverſe, 113 
anſwerable to ore of the Numbers of Work men given, to 
find out the Time anſwerable to the other. Number of 
Workmen, in the Performance of any Work or Service. 
Or contrariwiſe, by double Time, and the Wo. kmen an- 
ſwerable to one of thoſe Times given, to find out the 
Number of Workmen anſwerable to the other Time, in 
the Performance of any Work or Service 


Alfo by a double Price of Proviſion, and the Number of 
Men, or other Creatures, nouriſhed for a certain Time 


anſwerable to one of the Prices of Proviſions given, to find 
out another Number of Men or other Creatures anſwerable 
to the other Price of rhe Proviſion for the ſaine Time, 
Or contrariwiſe, by two Numbers of Mer, or other Crea- 
tures nouriſhed, and one Price of Proviſion arſwerable to 
one of the Numbers of Creatures given, to find out the 


other Price of the ſane Proviſion anſwerable to the other 


Number of Creatures, both beirg fuppoſed to be nou- 
riſked for the ſame, Oc. | 

To prove the Operation of the Rule of Three Inverſe, 
multiply the 3d ard 4th Terms together, and note their 
Product; and multiply the 1ſt and ad together, and if 
their product is equal to the Product of the 3d and 4th, 
then is the Work truly wrought, but if it falleth out 
otherwiſe, then it is erroneous. | | > 

As in the firſt Queſtion of this Chapter 16 (the 3d 


| Number ) being multiplied by 6 (the 4th Number) the 


Product is 96, and the Product of 8, (the firſt Number) 
multiplied by 12, (the ad Number) is 96, equal to the 
firſt Product, which proves the Work to be right. 


And note, That if in Diviſion any Thing remain, ſuch. 


Remainder mult be added to the Product of the third 


and fourth Terms, and if the >um be equal to the Product | 
of the firſt and ſecond (the Homogeneal Terms being of 


one Denomination) the Work is right. 


c HA P. XII. 
The Double Rule of Three Direct. 


W E have already delivered the Rule of ſingle Pro- 
portion, and we come now 


Rules of Plural Proportion. | 
| 1. Plural 


to lay down the 
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be given to the Queſtion propounded, Therefore in Que. 
ſtions that require Plurality in Proportion, there are al. 
ways given more than three Numbers. 8 

2. When there are given five Number, and a ſixth is re- 


5 quired in Proportion thereunto, then the ſixth Proportion 
is ſaid to be found out by the Double Rule of Three, 
as ir; the Queſtion following, viz. 


If 1co J. in 12 Months gain 6 J. Intereſt, how much 
will 75 J. gain ing Months? Xs 

3. Queſtions in the Double Rule of Three, may be re. 
ſolved either by 2 Single Rules of Three, or by 1 Single 
Rule of Three, compounded of the Five given Numbers. 

4+ The Double Rule of Three, is either Dire ct, or elle 


Inverſe. 


5. The Double Rule of Three Direct is, when unto 5 
given Numbers, a 6th por portional may be found out by 
tw¾o ſingle Rules of Three Direct. 

6. The five given Numbers in the Double Rule ef Three 
Direct conſiſt of two Parts, viz. 1. A Suppoſition, and 
2dly, of a Demand ; the Suppoſition is contained in the 
three firſt of the five given Numbers, and the Demand 
lies in the two laſt; as in the Example of the Second Rule 
of this Chapter, viz. If 100 J. in 12 Months gain 67, 
Intereſt, what will 75 J. gain in 9 Months? Here the Sup- 


_ poſition is oy ce in 100, 12, and 6, for it is ſaid, if 
100 J. in 12 
lieth in 75 and 9, for it is demanded, How much 751. 


onths gain 6 J. Intereſt: And the Demand 


will gain in 9 Months ; ET 
7. When your Queſtion is ſtated, the next Thing will be 
to diſpoſe of the given Numbers in due Order and Place, 


as a Preparative tor Reſolution: Which that you may do; 


Firſt, Obſerve which of the given Numbers in the Suppo- 


ſition is of the ſame Denomination with the Number re- 


quired : for that muſt be the 2d Number (in the firſt Ope- 


ration) of the Single Rule of Three, and one of the other 
Numbers in the Suppoſition (it matters not which) muſt 


be the firſt Number, and that Number in the Demand, 


Which is of the ſame Denomination with the firſt, muſt be 


the third Number; which three Numbers being thus 
| 2 placed, 


De Double Rule Chap. 12. 
1. Plural Proportion is, when more Operations in the 
Rule of Three than one are required before a Solution can 
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Chap. 12. of Three Diref. 
placed, will make one perſeet Queſtion in the Single Rule 
of Three, as in the forementioned Example: Firſt, I confi- 
der, that the Number required in the Queſtion, is the In- 
tereſt or Gain of 75 l. therefore that Number in the Sup- 
oſition which hath the ſame Name, (viz 100 6 75 
61. which is the Intereſt or Gain of 1090 J. | 
muſt be the ſecond Number in the firſt Operation, and 
either 100 or 12, (it matters not which) muft be the frſt 
Number; but I will take a 100; and then for the third 


Number, I put that Number in the Demand, which hath 
the ſame Denomination with 100, which is 75 3 for they 
both ſignify Pounds principal) and then the Numbers 


will ſtand as you ſee in the Margent. 


But if I had for the firſt Number put the other Num- 
ber in the Suppoſition, viz. 12, which ſignifies 12 Months, 
then the third Number muſt have been 9, 100 6 3: 


which is the Number in the Demand which 


hath the ſame Denomination with the firſt, v;3. 9 Months, 


and then they will ſtand as in the Margent. 1 
There yet remain two Numbers to be diſpoſed of, and 


thoſe are one in the Suppoſitior, and aro- 190 6 75 


ther in the Demand; that which is of the 


Suppoſition, I place under the firſt of the 3 9 


Or this, 


three Numbers; and the other, which is 12 6... 9- 


the Demand, I place under the third 100 | 
Number; and then two of the Terms in "LON 
the Suppoſition will ſtand (one over the other) in the firſt 
Place, and the two Terms in the Demand will ſtand (one 
over the other) in the third Place, as in the Margent. 

8. Having diſpoſed or ordered the given Numbers, ac- 


carding to the laſt Rule, we may proceed to a Reſolution 3 


and firſt I work with the 3 uppermoſt Numbers, which, 


according to the firſt Diſpoſition, are 100, 6, and 75; 


which is as much as to ſay, If 100 J. requires 6}, Inte- 


reſt, how much will 75 Pound require? which by the 3d 


Rule of the 11th Chap. I find to be Direct; and by the 
7th and 5th Rules of the xoth Chapter, I find the 4th pro- 
portional Number to be 41. 10s. ſo that by the forego- 
ing ſingle Queſtion I have diſcoyered how much Intereſt 
7; l. will gain in 12 Months; the Operation whereof fol- 


loweth on the left Hand under the Letter A, and 2 
| | | | diſeo⸗ 
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The Double Rule 


Chap. 12 


diſoovered how much it will gain in 12 Months, we mij 
by another Queſtion eaſily diſcover how much in will gain 
in 9 Months; for this 4th Number (thus found) I put in 

the Middle between the two ld weſt Numbers of the 5, aſter 
they are placed according to the 7th Rule or this Chapter; 
and then it will be a 2d Number, in another Queſtion in 


the Ruleof Three. The Numbers being 


n. J. S. mM, 
IS. 4:-40-% 


the firſt and third Numbers being of one Denomination, 
viz. both Months, and may be thus expreſſed ; if 12 
Months require 4 J. 10 s Intereſt, what will 9 Months ro. 
quire ? And by the 3d Rule of the 11th Chapter, I find it 
to be the Direct Rule, and by working according to the 
Directiors laid down in the 7th, 8th, and gth Rules of 
the 10th Chapter, I find the fourth proportional Num. 

ber to laſt ſingle Queſtion, to be 31. 7 5. 6 d. which is the 
ſixth proportional Number to the 5 given Numbers, and 
is the Anſwer to the general Queſtion. The Work of the 
laſt fingle Queſtion is expreſſed on the right Side of the 
Page under the Letter B, as followeth. 
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Chap. 12. of Three Direct. 117 
So that by the foregoing Operation, I corclude, that if 

100 J. in 12 Months gain 6 J. Intereſt, 75 J. will gain 2 J. 

75. 65. in 9 Months, after the ſame Rate. 

The Anſwer would have been the ſame if the 12 g 9 

5 given Numbers had been ordered accord- ,0) 75 

ing to the ſecond Method, viz. as you ſee 


in the Margent. 


For firſt, I ſay, if twelve Months gain 61. what will g 


Months gain? This Queſtion I find to be Direct, by the * | 


2d Rule ot the x ith Chapter, and by the th and 8th 
Rules of the 1th Chapter, I find the fourth proportional 
Number to theſe three to be 4 J. 10 5. 1 
Thus have I found out what is the Intereſt of 100 J. for 


6 Months, and I am now to find the Intereſt of 75 J. for 


9 Months ; to effe& 'which, I make this 4th Number 


(found as before) to be my ſecond Number in the nexs 


Queſtion, I ſay, If 100 J. require 41, 10s. what will 
754. require ? This Queſtion, I find (by the ſaid 3d Rule 
of the 11th Chapter) to be Direct, and by the ſaid 5th, 
Sth, and gth Rules of the Toth Chapter, 1 find the An- 
{wer to be as before, viz. 3 J. 75. 6 d. | 

The Operation of this Rule in the following Queſtions, 
are purpeſcly omitted, to try the Learner's Capacity, 

Qweſt. 2. A 2d Example in this Rule may be as follow- 
eth, viz, A Carrier receiving 42 Shillings for the Carriage 
of 300 Weight 150 Miles, I demand how much he ought 
to receive for the Carriage of 7 C. 3 rs. 4 J. 50 Miles 
at that Rate? Anſwer 365. gd, | 

Queſt. 3. A Regiment of 136 Soldiers eat np 351 Quar- 
ten of Wheat in 108 Days, I demand how many Quarters 
of Wheat 11232 Soldiers will eat in 56 Days at that 
rters, 


Gueſt. 4. If 40 ActtFdf Graſs be mowed by 8 Men in 


7 Days, how many Acres ſhall be mowed by 24 Men in 


28 Days? Anſwer 480 Acres. | 
Queſt. 5. If 4% Buſhels of Corn (or other Seed) yield 
576 Buſhels in a Year, how much will 240 Buſhels +ield 
in 6 Years at that Rate? That is to ſay, if they were 
ſowed 240 Buſhels every ore of the 6 Years? Anſwer 
17280 Buſhels. 9 43, 


—— — 


= 


Que ſi 


— — — ve —— ht _ 
* , 0 1 — : — = —— 
5 : _— 
4 * — 3 . 8 * — — PR 3 
— 2 4 — * 5 7 —— * er earns + 5 * 
... K a one n I 4 - N * 
* * 3 — x . - N 8 * wo * ba 
PI” Y 8 Vane * , v4 Os "R OY 4 2 WIPER * 4 
its: S * | : B 7 N 
. > * 2 r oo g * * e 
8 8 2 3 * r FIRE . OR 2 R N — . — 
w 8 2 Pe * * - 
— — - — — 
5 , = 4 « — — n i _ 
4 
* 


rr ya 
- Wb on 


i: 
N 14 
f 
* 
. 
+8 
2 : 
+ 
” +80 l 
$3 oF 
4 # 14 
3 
, : 
1 in by i : 
_—_ 
ET 
—_ 
4 
: 4 


3 4 * 
— — — — — — . 


- 1 2 2 . mn * — * * 


— 22 4 
— BY 2 ng 
— - 5 ” 


— — — 


— ——— 


— SI IEICE ASI EVER ESE ce 
— 
— — 

* * 


— ͤ — 


g e ˙ A ˙———— ea 
— — — - jp 
jo” 


— re WP arrerde > > 
— — —  —  —  —  —  — —  — _—__ — — — —_— 
hs gs, 
r 
8 


— . 7—˖⏑⅛bꝓꝓ ⅛˙ » Sas COU YG EI ERA RS 


18 The Double Rule Chap. 15, 


E- Oweſt. 6, If go Shillings is the Wages of 8 Men for g 


Days, what will be the Wages of 32 Men for 24 Days? 
Anſwer 768 Shillings, or 38 J. 8 6. 5 f 
| Oueſt» 7. If 14 Horſes eat 46 Buſhels of Provender in 
16 Days, how many Buſhels will 20 Horſes eat in 24 
Days? Anſwer 120 Buſneiss. 
Queſt. 8. If 8 Cannors in one Day ſpend 48 Barrels of 
Powder, I demand how many Barrels 24 Cannons will 


72 ſpend in 22 Days at that Rate? Anſwer 2528 Barrels. 
— weſt. 9. If in a Family corſifting of 7 .Perſons, there 


are drunk out 2 Kilderkins of Beer in 12 Dais, how many 
Kilderkins will there be drunk out in 8 Days by another 
Family eonſiſting of 14 Perſons? Anſwer 48 Gallors, or 
2 Kilderkins and 12 Gallons. | IL 

 - Queſt, 10, An Uſurer put 75 J. out, to receive Intereſt 
for the ſame, and when it had continued 9 Months, he 
received for Principal and Intereſt 78 J. 9s. 6 d. I de- 
— at what Rate per Cent. per Annum, pe received In- 
tereſt? Anſwer 61, per Cent. per Annum. 


CHAP. VII 
The Double Rule of Three Inverſe. 


EE Double Rule of Three Inverſe, is, when a Que- 
1 ſtion in the Double Rule of Three is reſolved by 
two Single Rules of Three, and one of thoſe ſingle Rules 
falls out to be Inverſe, or requires a fourth Number in 


2 reciprocal (for both Queſtions are rever In- 
yer 


2. In all Queſtions of the Double Rule of Three (as 
well Inverſe as Direct) you are he diſpoſing of the 5 
given Numbers, to obſerve the 74h Rule of the 12th Chap- 
ter, and in reſolving of it by two ſingle Rules, obſerve to 
make Choice of your Numbers for the firſt and ſingle 
Queſtiors, according to the Directions given in the $th 
Rule of the ſame Chapter, and in the Example following, 
vVite of 4 | 
Queñ. 1. If 10031. 2 in 12. Months gain 6 /. 
Intereſt, what Principal will gain 3 J. 7s. & d. in 9 
Months? | 8 
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" of Three Inverſ, 9. 
This Queſtion is an Inverſion of the firſt Queſtion of the 
12th Chapter, and may ſerve for a Proof thereof. a 
In order to a Reſolution, I diſpoſe of the 5 given Num- 
bers, according to the gth Rule of the laſt Chapter; and 


being ſo diſpoſed, they will ſtand as followeth. 


I2 100 9 | S. d. f 
* 3 7 8 
; Or thus, | 
| J . d. 
6 100 -Þ £8 
44 | "=o 
Here obferve, That accord- Firſt I ay, 


ing to the 8ch Rule of the m | m 

12th Chapter, che firſt Que- 12 100 9 

ſtion (if you take it from the I2 

Numbers (as they are or —— /. s. d. 
dered or placed firſt) will be, 9) 1200 (133 6 8. 
if 12 Months require 100 J. DEB, 8 
Principal, what will 9 Monchs 9 E 
require to make the fame Ia- 
tereſt ? This (accordirg to the 30 
2d Rule of the i 2th Chap- 27- 
ter) is Inverſe, and the Anſ a 
will be found (by the 2d fille 30 
of the 11th Chapter) to be 27 
1334. 6 d. 8 d. The 2d Que- 
ſtion then will be, If 61 Inte- 0): 


reſt require 1337. 6s. 8 d. 20 
principal; how much Princi- 9) 50 (6 % 
pal will 3 J. 7 5. 6 d. require? 54 


This is a direct Rule, and the 
Anſwer in a direct Proportion, (6) - 
75 J. See the Work. 12 
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— — — Zh ie Loat wo 
1440 d 2656 „ 5 nees -7 
I2 "IS - | | Neſt. 6. 
4 2 Yards long, 
5340 140 Yards long 11 
2656 67 MW 2ſt. 7. 
—— — — + KI. 41. 1 
32000 8 10d.  WKWeirricd 150 
$10 . a | | \ Queſt. 8. 
5 DE orch is ſuff 
320000 | y Men will 
256 12 : Mon? A/ 
OE TE 400 Heft. 9. 
14 flo) 25920c010 (180000 d. of 75 1. * \ 
4 | ©+ 0 oo | 5 0 : x 5 Nueſt. 18. 
144 168 ien will be 
* whac the Tc 
x 112 123 t the ſame | 
1152 120 | 
(0) (8) 


The Rul. 
"HE | 


So that by the foregoing Work I find, that if 6 J. Inte 
Teſt be gained by 1001. in 12 Months, 3 J. 7 s. 64. vil 
be gained by 75 J. in g Months. 


. . Py 5 | | he 
But if the Reſoſution had been found out by the Num: ON 
ber as they are ranked in the ſecond Place, Hom the {6 . r 
cond Queſticn in the wy, Rule would have been Inverk 2 When 
ard the firſt Queſtion Direct, ard the Concluſion iht of Thr 
ſame with the firſt Method, viz. 75 J. the Rul 
Queſt. 2. If a Regiment conliſting of 939 Soldiers e Rbf u. 
2 up 350. — Of why in 168 Days, how mar) 
ers will eat up 1404 Quarters in 56 Days at tha alti 
Rate ? Anſwer „ Soldiers OR FE TN 9 8 


EE he other it 
Left, 3. If 12 Students in 8 Weeks ſperd 48 1, I de f 
mand how many Students will ſpend 288. in 18 Weeks! cad 


Anſwer 32 Students. direct; the 
Qu of; the 


hap. 14. The Rule of Three, & 127 
Queſt. 4. If 48 l. ſerve 12 Students 8 Weeks, how many 
Weeks will 288 |. ſerve 4 Students? Anſwer 144 Weeks. 
Queſl. 5. If when a Buſhel of Wheat coſt 3 5. 4 d. the 
penny Loaf weighe th 12 Ounces, I demand the Weight of 
ie Lot worth 9 d. when the Bufhel coſt 10s. Anſwer 36 
nces 5 
Qeſt. 6. It 48 Pioneers in 12 Days caſt a Trench 24 
Yards long, how many Pioneers will caſt a Trench 16 
Yards long in 16 Days? Anſwer 252 Pioneers. 
WM 2ueft. 7. If 12 C. weight being carried 100 Miles, coſt 
. 11 5. I defire to know how many C. weight may be 
arried 150 Miles for 12 J. 12 5. at that Rate? Anſ. 18 C. 
Queſt. 8. If when Wine is worth 30 J. per Ton, 20 J. 
orch is ſufficient for the Ordinary of 100 Men, how ma- 
Men will 4 J. worth ſuffize, when it is worth 24 J. per 
on? Anſwer 25 Men. | E; | 
Queſt, 9. If 6 Men in 24 Days mow 72 Acres; in how 
by Days will 8 Men wow 24 Acres? Anſ. In 6 Days. 
Queſt, 10. If when the Ton of Wine is worth 30 J. 1c 
len will be ſatisfied with 20 J. worth, I defire to know 

whac che Lon is worth when 41 worth will ſatisfy 25 Men 

t the fame Rate? Anſwer 24 J. per Ton. EP 


CHAP. XIV. 
The Rul: of Three c,mpoſed of Five Numbers. 


IP. 1 


- | 


\ 


J. Inte 
4. wiFT=H E Rule of Three compoſed, is when Queſtions 
(wherein there are 5 Numbers given to find a Gch 
n Proportion there unto, are reſolved by one fingle Rule of 
Three compoſed of the 5 given Numbers. 
2, When Queſtions may be perfo. med by the Double 
ule of Three Direct, and it is required to reſolve them 
the Rule of. Three compoſed ; firſt order or rank your 
umbers according to the 7th Rule of the 12th Chap. then 
+. De Rule 16, | | 
Multiply the Terms or Numbers (that ſtand one over 
he other in che firſt Place) che one by the other, and 
zke their ProduRt the firſt Term in the Rule of Three 
rect ; then multiply the Terms chat ſtand one over che 
Aber in the third Place, 172 Place cheir Product for = 


e Num- 
2 the (6 
Inver; 
ſion the 


iers, Cat 
w mar) 
at that 


J. I dv 
Weeks! 


Queſt 


122 ' The Rale of Three, &c. Chap. | 


8 
|| 
ix OS | ap. 15 
i 3d Term, in the Rule of Three Direct, and pur the ni J 
i de Term of the 7 uppermoſt for a ſecond Term; ch 5 6 
* Having found a 4ch Propoꝛ tional Direct to theſe thre-, v m 
. 4th Pro hortional fo found ſhall be the Anſwer required. 12 
il So rhe firſt Queſtion of the 12rh Chapter being propoſedMyen the Tr 
| vx. It 100 J. in 12 Months gain 6 J. Intereſt, What yi rs. and hy 
75 l. gain in 9g Months? The Numbers being ranked WG Three, © 
placed) as is there directed and done. er muſi 
Then 1 multiply the two firſt Terms, 100 and 12, re it falls 
one by the other, and their Product is 1200 for the f 1 1440 by 
Term; then I multiply the two laſt Terms 75 and I. s 9720 
ther, and their Product is 675 for the third Term. ITI Peer P 
I ſay, as 1200 is to 6, ſo is 675 to the Anſwer, which H The Queſ 
the Rule of Three Direct, Will be fond co be 3 . 7% 1 or thy fart 
as was before found. | 
3. But if the Queſtion he to be anſwered by the Dou 
Rufe of Three Inverſe, then (having placed the 5 gi 
Terms as before) multiply the Iowermoſt Term of the ff 
Place, by the uppermoſt Term of the third Place, andy | 
- the Product for the firſt Term; then multiply the upp Fllowfh 
moſt Term of the firſt Place, by the lowermoſt Term by we 
the third Place, and put the Product for the third TenWerſons hav 
ard the ſecond Term of the three higheſt Number ray every 
the middle Term to thoſe two; then if the Inverſe Infflutain his 
portion is found in the upp.cmoſt three Numbers, u 2. The k 
fourth Proportional Direct ro theſe three ſhall be the aWouble. 
ſwer, So the firft Queſtion to the 13ch Chapter bei 3. The S 
ſtated, viz. If 100 J. Principal in 12 Months gain 61 Mingle Num 
tereſt, what Principal will gain 2 J. 7 5 6 d. in 9 MontiWich Partne 
State che Number as there direeted in the firſt Order, u ime. 
| m L m. 4. In the 
12 N 190 Hg a th2 whol 
1. 2 5 e be total G 
1 ö n the Stoc 
Then reduce the 6 J. and 31 7 s. 6 d. into Pence, the 6 Hherefore t 
1440 d and 3 J. 75. 6 d. is 8 10 d. then multiply 1440 lerm in th. 
9, the Product is 12960 for the firſt Term in the Rule - the ſeco 
ot the Part 


Three Dire&, and multiply 810-by 12, the Product | 
97 20, for the third Term; then I ſay, as 12960 is to 130Ffdivide acco 
10 is 9720 to the Anſwer, viz. 751, as before. Buter, and tl 


the Terms had been placed after the ſecond Order, eular Loſs + 


hap. l ap. 17 Single Fxllouſpip. * 
the nj PEE RES a. 4. 

rm ; u 6 100 3 „ 

thre-, wt m m 

quired, RT IE | | : 
75 hen the Inverſe Proportion is found in the loweſt Num- 
What wi 


rs, and having compoſed the Numbers for a ſirgle Rule 
Three, * in the ſecond Rule foregoing 3 then the An- 
er muſt found by a ſingle Rule of Three Inverſe ; for 


anked ( 


d 12, Mere it falls out to multiply $10 by 12 for the firſt Num- 
Ir the fiſſher, 1440 by 9 for the Third Number; and then you muſt 
nd 9 1 5 As 9720 is to 100 l. fois 12960 to the Arſwer, which 
n. Th 


Inverſe Proportion will be found to be 75 l. as before. 
The Queſtion in the 12th and 13th Chapters may ſerve 
Ir thy farther Experience. . on 


CHAP. XV. 
Single Fellowſhip. 


Fllowſhip, is that Rule of Plural Proportion, where- 
by we ballance Accompts depending between divers 

erſors having put together a general Stock, ſo that they 

ay every Man have his proportional Part of Gain, ar 

uſtain his proportional Part of Loſs. 

2. The Rule of Fellowſhip is either ſingle, or it is 

Double, | | 


3- The Single Rule is, when the Stocks propounded are - 


which) 
J. 7 6. 6 


he Dou 
1e 5 gi 
of the fi 
e, and 
he upp 

Terme. 
ird Term 
mhers f 
/erfe Dn 
chers, 
ze the At 
ter bei 


n 61 Mingle Numbers, witheut any Reſpect or Relation to Time, 
> MonthWach Partner continuing his Money in Stock for the ſame 
der, vi ime, | | 


4. In the Single Rule of Fellowſhip, the Proportion is, 
23 th whole Stock of all the Partners is in Proportion ta 

he total Gain or: Lofs, fo is each Man's particular Share 

n the Stock, to his particular Share in the Gain or Loſs, 


the 6 Therefore take the Total of all the Stocks for the firſt 
y 1440 Term in the Rule of Three, and the w ole Gain or Loſs 
he Rule for the ſecond Term, and the particular Stock of any one 


Product | 
8 to 130 
e. But 
rder, i 


of the Partners for the third erm; then rulktiply and 
divide according to the ſeventh Rule of the ninth Chap 
ter, and the fourth proportional Number is the parti. 
cular Loſs or Gain of lim whoſ Stock you made j ou, 

| ; e : ſecor 4 


44 Single Fellowſhip. 
ſecond Number, u herefore repeat the Rule of Three 


often as there are SORT Stocks or Part ners in | 
curth Terms produced upon the ſe 
ral Operatiors are the reſpective Gain or Loſs of thi 


Queſtion, and the 


particular Stocks given, as in the Examples followirg, 


Leſt. 1. Two Perſors, viz. A and B bought a Tent 


Wine for 20 J. of which A paid 12 J. and B paid 8 J. 


Phey gained in the Sale thereof 5 1, now | dem and eit 


Man's Share in the Gains, according to his Stock. 
Firſt, I find the Sum of all their Stocks, by addi 
them together, viz. 12 J. and 8 J. which are 201. 
then according to this Rule, I (ay firſt, if 20 J. 11 
(tbe Sum of their Stocks) require 5 J. the total & 
Gain, how much will 12 J. (the Stock of A) re- 


-quire ? Multiply and divide by the 7th Rule of 2 


the gth Chapter, and the Anſwer is 3 J. for the 


Share of A in the Gains; then again I ſay, It 20 U. 
«quire 5 J. whet will 8 J. require? The Arſuer is 2 
Which is the Gain of B, ſo | concluded on the Share. 
A in-the Gain is 3 J. and the Share of B in the Gain 


2.4, Which in all i- 5 TI. 
ieee EEO 4, 
If 29 5 12 
12 


| 20) 80 (31. 
. | 1 
(9) 
+ J. 1 
Tf 2 6 8 
8 | 


20) 42 (J. 


Queſt. 2. Three Merchants, viz, A, B, and C, ett 
upon a joirt Adventure, A put into the common Sto 
78 J. B put in 117 J. and C put in 234 J. and they fi 
when they make up their Accompt; that they have gal 
ed in all 2641. now I deſire to know each Mar's pan 
Kular Share in the Gain. | Fi 


| 


Chap. i 


ap · 15. 
Eirſt, 1 

her, and th 
gain 254 J. 


117 J. and 


Ind C) gart 
hree, and 


The C 


welt. 3. 
ny 
246 J. B. 
or a certa! 


ners or Bu 
according t 


4 


* 


Queſt. 4. 
tain Time, 
ing$2 J. C 
demand ea 
his Stock 

Anſ 


. To 


Man's par. 


Rule of F. 
the genera 
formed ; | 
firſt Queſt 
Gai 1 of A 
together, 


hap. if ape 15. Single Fellowſhip. 125 


0 9 Eirſt, 1 add their particular Stocks toges _ 

\ the laber, and their Sum is 429 J. then fay, If 429 /. 78 
of iin 254 /- what will 987. gain? and what 117 
owirg, 17 l. and what will 234 (the Stocks of A, B, 234 
2 Ted) gain? Work by three ſeveral Rules of | — 
d 8 J. rbree, and you will find that Sum 429/ 
and eic | | A ? | 48 | | 

Kk. + The Gain of , 

by add CJ) C444 | 

I. 8 Sum 264 2 

J. Queſt. 3. Four Partners, vi. A, B, C, and D, amongſt 
al -- em built a Ship, which coſt 1730 J. of which A paid 


246 J. B. 5191, C 6921. and D 173 J. and her Freight 


of or a certain Voyage is 3701. which is due to the Own- 
he. ners or Builders, I demard each Man's Share therein: 
f 20 |. according to his Charge in Building her. 55 
er is 3 Auſwer, A 74 | 
e Share B 111 
le Gan 5 50 148 

D 


27 


1 _ 370 
Queſt. 4. A, B, and C erter into Partnerſhip for a cer- 
tain Tims, A put into the common Stock 364 1. B put 
ing$2 J. C put in 500 J. and they gained 8671, Now. I 
demand each Mar's Share in the Gain, proportionable to 
his Stock? | | 
Anſwer, 1. Fo d. 
A) 234 O 3 1358 
B>310 0g 5 1345 
CJ322 O 3 147 


1 


Sum 867 = 9 


5. To prove the Single Rule of Fellowſhip, add each 
Man's particular Gain or Loſs together, [The Proof of tbe 
C. em Rule of Single Fellowſhip) and if the total Sum is equal to 
4 the general Gain or Loſs, then is the Work rightly per- 
formed ; but otherwiſe it is erroneous. Example. In the 
firſt Queſtion of this Chapter, the Anſwer was, That the 
Gai of A was 3 J. and the Gam of B21. which added 
together, makes 5 J. equal to the total Gain given. 
fy 3 N 


non Sta 
they W 
ave gal 
n's part 

5 


8 Daouble Fellpuſhip. Chap. Mhap. 16. 
If in finding out the particular Shares of the ſera To reſolve 
Partners, any Thing remain after Diviſion is ended, , (vix. 40. 

Remainders muſt be added together, (they being Md the Prod 

Fractions of the ſame Denomination 3 ) and their Me Stock of | 

divided by the common Diviſor in each Queſtion, i ind It pro 

The total Stock) and the Quotient added to the parifiſſc Product c 

_ cular Gairs, and then if the total Sum is equal to e Sum is 4 

Total Gain, the Work is right, otherwiſe not. hree direct, 

As in the 4th Queſtion, the Remainders were 2 «4, Ne Product) 

and 930, which, added together, make 1346, which d 120 (the | 

vided by 1346, the Sum of their Stocks) the QuetiaWime) to 2 

is 1d. which I add to the Pence. Cc. and the Sum Pins). Th 

their Share is 897 J. equal to the total Gain, where roduct of E 

: T conclude the Work is right. | the Gains, 

: VV Queſt. 8 

1 | Nit in at fir 

. CHAP, XVI. ö put in at! 

Double Fellowſhip. 1 ut 86 J. 

5 | 5 25 5 ut in 86-1, 

T'\ Ouble Fellowſhip, is when ſeveral Perſors ent Rote, and 

into Partnerſhip for unequal Time; that is, e 1436 l. 1 

every Man's particular Stock hath Relation to a partiafecording te 

lar Time. - | Firſt, 1 c 

2. In the Double Rule of Fellowſhip, multiply calfÞp is 12 N 

particular Stock by its reſpective Time, and having ad al Products 

ed the ſeveral Products together, make their Sum tl A had at 

firſt Number (or Term) in the Rule of Three, and ut Produt 

total Gain or Loſs the ſecond Number, and the Produ Then he 

of any one's particular Stock by his Time, the thidWakes 404. 

Term, and the fourth Number in Proportion thereung"c Time, 

is his particular Gain or Loſs, whoſe Product of Sto The Sur 

and Time is your third Number. „„ of A is — 
Then repeat (as in Single Fellowſhip) the Rule of Thr i 

as often as there are Products (er Partners) and i B had 4 

four Terms thereby invented, are the Numbers require And the 

3 Example. | dock 322 

Nueſt. 1. A. and B. enter Partner ſbip; A. put in 40. 5 Me 

for 6 Months, B. put in 75 J. for 4 Months, and th The Su 

gained 701. Now | demand each Man's Share in the Gai of B ig — 

Proportional to his Stock and Time? Auſwer A. 20 C put i 

3. 501, BE P being mul 
| | 1 


hap. Hhap. 16. Double Fellotuſbip. 127 
nded, ul, (vi. 40 1.) by its Time (3 Months) 
being Id the Product is 120; then 1 multiply 4 . 
their Jule Stock of B by its Time, vix. 75 l. by 7 


the fel To reſolve this Queſtion, I firſt multiply the Stock of 


tion, i and It produceth 300, which 1 add to e 
the paniffſic Product of A, his Stock and Time, and — 
ual to e Sum is 420. Then by the Rule of A 120 B 300 

bree direct, I ſay, as 420 (the Sum of 120 


e Product) is to 70, (the total Gain) ſo — 


e 3 he 3 
120 (the Product of A his Stock and Sum 420 


which 


* Jime) to 20 J. (the Share of A in the 0 
he Sum Pain). Then I ſay again, as 420 is to 70, ſo is 300 (che 
wheretaMrodut of B his Stock and Time) to 50 1. (the Snare of B 


the Gains) And that each is to have for his Share. 

Queſt. 2. A, B. and C make a Stock for 12 Months, A 
Wu in at firſt 364 I. and 4 Months after that he put in 40 l. 
W put in at firſt 408 1. and at the End of 7 Months he took 


ut in 86 J. more, and 5 Months after that he put in 100 J. 
nore, and at the End of 12 Months their Gain is found to 
e 1436 J. I defire to know each Man's Share in the Gains, 
ccording to his-Stock and Time ? 

Firſt, 1 confider that che, whole Time of their Partner- 
ip is 12 Months Then J proceed to fivd out the ſeve- 
ing ad Products, or Stock and Time as followeth : 

Sum ii 4 had at firſt 364 1. for 4 Months, wherefore - 
and tur Product is — 1456 


ops ent! 
t is, wh 
a partie 


iply ea 


——————— — — 


Produ Then he put in 40 1, which with the firſt Sum 

he thiffhrakes 404 l. which continued the Remainder. of 
hereungWic Time, viz. 8 Months, and that Product is—— 3233 
of Sto The Sum of the Products of the Stock and Time —— 


of A is 


B had 468 l. in 7 Months, whoſe Product is— 28 56 
And then took out 86 1, therefore he left in 


of Thr 
* 1 
equit 

Sock 322 1. which continued the reſt of the Time, 
. 5 Months, whoſe Product is — —— —.— 1610 
The Sum of the Products of che Stock and Time —— 
By — — — — — — 4466 
C pur in 148 l. for 3 Months, whoſe Product —— 
being multiplied by 3 is — — — 444 
Ph * G-4. Thea 


in 40 
nd the 
he Galt 
A, 20 


ut 86.1. C put in at firſt 148 l. and 3 Months after he. 


— — 4688 
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. _ Oxen for 4 Months; now the Queſtion is, what each Ma 
mall pay forthe 36 l. 10s. for his Share in that Charge. 


Donubl: Fxlouſtip. Chap. 16 
Then he put in 851. which, added to the fi.ſt 
(viz, 148 l.) makes 234 J. which lay in Stock 5 
Months, and their Product is = —— un 
Then he put in 100 J. more, fo then he had in 
Stock 3 34 J. which continued the Remairder of the 
Time, 4 Months, which multiplied together, pro- 


The Sum of the product of the Money and Time 
of C is | 


— 


— — 
Rs, — ' 


2 | 405 
C h 4050 


The total Sum of all the Products is — — 12104 
Then I ſay, as 12104 is to 1426 (the total Gain) foi 


4689 to the Share of A in the total Gain, c. go on win 


the foregoing Examples, and you will find their Shares 1 
the Gain to be as followeth, viz. Anſwer 


„ 
The Share of 3B Sis 3529 16 97175 
CC 349 19 8, 


i= 


N 


/ — — * — — 
— — 


| 1436 00 © 

Nueft. 3. Three Graſiers A, B, and C, take a Piece of 
Ground for 46 J. 10 8. in Which A pur 12 Oxen for! 
Months, B put in 16 Oxen for 5 Months, and C put 1} 


Anſwer, | e 
A | 18 oo 

B & ſhall pay ; 205 

C 1 10 

46 10 


3. The Proof of this Rule is the ſame wich that of Si 


le Fellowſhip, laid down in the 5th Rule of the 151 


Chapter; and note, that 
If a Loſs be ſuſtained inſtead of a Gain among Partners, 
every Man's Share to be born in the Loſs, is to be found 
after che ſame Method as their Gain, whether their Stock 
be for equal or uncqual Time, : 


CHAP, 


Chap. 77 


E | H 
; j 1 
wherein is 
25 allo it is 
antity, 
edi and 
2. Alligat 
tities and P 
cover the 
Mixture c. 
tion is, 
As the Si 
Value of al 


. MF Compoſiric 


Queſt. 1 
5 5, per Bu 
with 40 Pu 
lire ta kno 

To reſo! 
titics, and 
Value 15-1 
For, 


The Sum 0 
thetr give: 
Cuautities 

Then ſa 
colt, (or is 


Chap. 77. 
CHAP. XVII. 
Alligation Medial. 


Io 3 A H E. Rule of Alligation is that Rule in Plural 
Proportion by which we reſolve Queſtions, 
wherein is a Chamolicicn or Mixture of divers Simples, 
i; alſo it is uſeful in Compoſitlon of Medicines, both for 
Quantity, Quality, or Price: And it Species are two, vi. 
Medial and Alternate. : 
2. Alligation Medial, is, when having the ſeveral Quan- 
tities and Prices of ſeveral Simples propounded, we diſ- 
cover the mean Price or Rate ot any Quantity of the 
Mixture compounded of thoſe Simples, and the Propor- 


tion is, 


As the Sum of the Simples to be mingled is to the total 
Value of all the Simples, ſo is any Part or Quantity of the 
Compoſition or Mixture to its mean Rate or Price. 


Queſt. 1. A Farmer mingled 20 Buſhels of Wheat at- 
5 5, per Buſhel, and 36 Buſhels of Rye ac 3 8. pe Buſhel, 


with 40 Buſhels of Barley at 2 & per Buſhels now I de- 


lire ta know what one Buſhel of that Mixture is worth ? 
To reſolve this 
tities, and their Value, which is 96 Buſhe!s, whoſe total 


For, 


36 of Rye, at 35. per Buſhel, is 3 8 


40 of Barley, at 25. per Buſhel, is 40 


The Sum 0 — — 
therr given bs and their Value is, 


Yaautities Is 


"3g 3 


Then (ay, by the Rule of Three Direct, if 96 Buſhels 


colt, (or is worth 14 /. 8 5. what is one Buſhel worth f 


N 0 41325 
, G 9 buſh 


eſtion, add together the given Quan- - 
Value is 14 J. 8 5. as appeaeth by the Work followings. 


Buſhels L's: 
20 of Wheat,, at 55. per Buſhel, is 3 o- 


by * 
” \ 3 
'F a 
( : 1 14 
5 1 
4 br; 
! 
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| Then he put in 86 J. which, added to the fiſt 
(ux. 148 l.) makes 234 J. which lay in Stock 5 


Double Fellowſhip. | Ch ap. 


— 


Months, and their Product is FIG 
Then he put in 100 l. more, fo then he had in 


Stock 334 1. which continued the Remairder of the 


Time, 4 Months, which multiplied together, pro- 


duces —— —— 


The Sum of the product of the Money and Time 
Q Ci. ˙——. 


If a Loſs be ſuſtained inſtead of a Gain among Partners, 


16 Chap. 1 7. 
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& 3% H 
J. 


. te — % eberein 1s 5 
2 4456s alſo it is 
uantity, 

| 3 | £4. Nel and 

The total Sum of all the Products is — — 1210 - 2 Alligat 

Then I fay, as 12104 is to 1426 (the total Gain) fo M tities and P 

4638 to the Share of A in the total Gain, c. go on Meer the 

the foregoing Examples, and you will find their Share, UH Mixture ec 

the Gain to be as followerh, viz. Anſwer ion is, 

„Ine ee Angra 

The Share of JB Lis 3529 16 9741727 per K. 

4 * 8 741 Compoſitio 

| + 349 19 3 ; Queſt. 1. 

| — — — — 56. per Bu 

| „ 1436 00 © With 40 Bu 

Que ff. 3. Three Graſiers A, B, and C, take 2 Piece off fire ta kno! 

Ground for 46 J. 10 s. in which A put 12 Oxen for To refoh 

Months, B put in 16 Oxen for 5 Months, and C put 13 titics, and 

. _ Oxen for 4 Months; now the Queſtion is, what each Mu Value is 1. 

- Hthall pay forthe 36 l. 10 s. for his Share in that Charge, I Fon, 

y | Anſwer * f J. 8. 
A 18 oo 
5 ſhall pay J's 02 
JJ 

ieee The Sum 0] 

46 10 their given 

3. The Proof of this Rule is the ſame with that of Su- CAantities 

gle Fellowſhip, laid down in the 5th Rule of the 15 Then a 

Chapter; and note, that Te colt, (or is 


every Man's Share to be born in the Loſs, is to be found 
after che ſame Method as their Gain, whether their Stock, 


be for equal or unequa l Time, 


CHAP, 


of Sin- 
> 15th 


rtnen, 
found 
Stocks 


„ MChap. 57. "=p. 


CHAP. Xvit. 
Alligation Medial. 


1. THE Rule of Alligation is that Rule in Plural 
Proportion by which we reſolve Queſtions, 
wherein is a Compoſition or Mixture of divers Simples, 
z3 alſo it is uſeful in Compoſitlon of Medicines, both for 
Quantity, Quality, or Price: And it Species are two, viz. 
Medial and Alternate. 9: 
2. Alligation Medial, is, when having the ſeveral Quan- 
tities and Prices of ſeveral Simples propounded, we diſ- 
cover the mean Price or Rate ot any Quantity of the 
Mixture compounded of thoſe Simples, and the Propor- 
tion is, | 5 | 

As the Sum of the Simples to be mingled is to the total 
Value of all the Simples, ſo is any Part or Quantity of the 
Compoſition or Mixture to its mean Rate or Price. 

Queſt. 1. A Farmer mingled 20 Buſhels of Wheat at- 
5 5. per Buſhel, and 36 Buſhels of Rye ac 3 s. pe Buſhel, 


with 40 Puſhels of Barley at 2 & per Buſhels now I de- 


lire ta know what one Buſhel of that Mixture is worth? 


To reſolve this Queſtion, add together the given Quan- 


titics, and their Value, which is 96 Buſhe's, whoſe total 


Value is-14 J. 8 5. as appeareth by the Work following. 


For, 


36 of Rye, at 3s. per Buſhel, is 5 8 
40 of Barley, at 23. per Buſhel, is 4 © 


De Sum of | | 
their given 896; and their Value is, 14 8 


Cuautities Is 


Then ſay, by the Rule of Three Direct; if 96 Buſhels 


colt, (or is worth 34.1. 8 3. what is one Buſhel werth 2 


* 4 
5 G 9 buſhs 
% 


Buſhels . 
20 of Wheat,, at 5 5. per Buſhel, is 3 ©o- 
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buſh. J. 8. buſh. | 2. When s 

96 14 8 x1 buſh. ; of che Sit 

5 20 . ice of the 

7 my repreſen 

96) 288 (35. 1 

96 | 1. A 

288 . Facit 3s, per Buſtel, 9 at 

— — 25 d. per Bul 

(o) uſhel, and 

5 ix ſuch a ( 


_ - Bueft, 2.-A Vintrer mingleth x5 Gallons of Canary 
8 5. cr Gallon, with 20 Gallons of Malaga, at 7 f. 6 
per Galion, with 10 Gallons of Malaga, at 6 s. 8 fl. 
Gallon, and 24 Gallors of White-wine at 4 s. per Gi 
lor: Now el demand what a Gallon of this Mixture 


20 Buſhe ls C 
e worth 2 5 
The Price 
aſt Rule (x 


worth ? Work as in the laſt Queſtion, and you will Soars 
the Anſwer to be 6s. 2 d. 2 grs, 335. 

Leſt. 3. A Grocer hath mingled 3 C. of Sugar at 56. 32 
per C. with 3 C. of Sugar at 3 J. 14 5. 8 d. per C. and wil 

6 C. at 1 J. 175. 4 d. per C. 1 deſire to know the Price 3. Havin 


a C. wt. of that Mixture. 5 | 

nn, 
' 3. The Proof of this Operation, is by the Price of u nean Rare 
Quantity of the Mixture, to find out the total Value Ache 5 R 
the whole Compoſition, and if it is equal to the total Valu "24: 
of the ſeveral Simples, the Work is right, otherwiſe u 8 
» *F The Proof of Allegation Medial), As in the firſt EA, 22 
ple, the Anſwer to the Queſtion was, that 3 5s. is the prag 52 : 
of 1 Buſhel; wherefore 1 ſay, by the Rule of Proportiat 18 

if x Buſhel be 3s. what is 96 Buſhels ? Anſwer, 141. 9 . 


O05 IRONS ,] Ee rn Got Ares AER T * — + ” » — — —— — — — 
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which is the total Value of the ſeveral Simples: Wher: | 4. Then 
fore the Work is rights ſeveral Bra! 
| CHAP. XVIII and having 


toreſaid, t. 
the Numbe 
{tion to he 


_— Oo 
_— — — 


Alligation Alternate. 


I 
14 
. 
if 
"=. 
: 
+3 | 
1 
1; 
y 
. 
| 
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1. Lligation Alternate is, when there are given ti So the 
| particular Prices of ſeveral Simples, and there ther, as 1 
we iicc ver uch Quantities of thoſe Simples, as being 32 and 60 
mipgled together, ſhall bear a certain Rate kae linked wit 
15 NA 3 _ Mie 


4 Which 


* 


ap. hap. 18. Alligation Alternate.“ 13 
; 2. When ſuch a Queſtion is ſtated, place the given Pri- 
; of the Simpies one over the other, and the propounded 
ice of the Compoſition againſt them in ſuch Sort, that it 
my repreſent a Root, and they as fo many Branches ſpring - 
iz from it, as in the following Example. | . 
Queſt. 1. A certain Farmer is defirous ro mix 20 Buſhels 


uſtel. Wi Wheat at 5 f. or 60 d. per Buſhel, with Rye at 3 s. or 
2s d. per Buſhel, and with Barley at 2 s. or 24 d. per 
buſhel, and Oars at 1 f. 6 d. per Buſhel, and deſireth to 
5 u ſuch a Quantity of Rye, Barley and Oats, with the 
-anar) WW Buſhecls of Wheat, as that the whole Compoſition. may 
1 worth 2 5. 8 d. or 32 d. per Buſhel. 


The Prices of the Simples being placed according to the 
per Gut Rule (with the Price of the Compoſition propounded 
mtu fs a Root to hem) will ſtand as followerh, = | | 


wil so Pence 
r at 66.4 32 3 
and wit! 118 


Price... Raving thus placed the given Numbers, you are io 
link the ſeveral Rates of the Simples one to the other, by 
certain Arches, in ſach-Sorr, that one that is leſſer than the 
mean Rare, may be coupled to another that is greater than 


7 


the meal Rate; ſo the Queſtion laſt propounded will ſtand 


oe of an 
Value 0 


„ 1. Thus, 2. Or thus, ba 3. Or thus 
ſt Exan | X | : 

| 26 36A. 236 
the Pig d 2 325241 32924 
Oportioh 18 » 18 4 024 
14). vi 


4. Then rake the Difference between the Root and the 
ſeveral Branches, and place the Difference of each againſt 
the Number or Branch with which ie is coupled or linked,” 
and having taken all the Differences and placed them as a- 
fore ſaid, then thoſe Diſſerences ſo placed, will ſhew you 
the Number of each Simple to be taken to make a Compo- 
ſrion to bear the mean Rate propounded - 1 
given N So the Branches of the laſt Queſtion being linked toge- 
then ther, as in che Manner, I. ſay, the Difference between 
as being 32 and 60, is 28; which 1 put againſt 18, becauſe 60 is 
ounded, I linked with 18, then the Difference between 32 and 35 is 
Wiz 4, Which 1 put. againſt 24, becauſe 36 is linked 8 


132 Alligation Alternate. Chap. 18 
coupled wich 24, then I ſay, the Dif-- (C60 _ 11 
| ference between 32 and 24 is 8, 36\ \ | 
which I place againſt 36, ( for the 32 0 | 
Reaſon aforeſaid ) then 1 ſay, the I8 | 
Difference between 32 and 18 is 14, | 
which I place againſt 60; and then the Work will ſta 
as you ſee in the Margent. | | 
So I conclude that a Compoſition made of 14 Buſh 
of Wheat at 6 d. per Buſhc}, and 8 Bufhels of Rye x 
36 d. per Buſhel, and 5 Buſhek of Barley at 24 d. þ! 
Buſhel, and 28 Buſhels af Oars at 18 d. per Buſhel, wil 
bear che mean Price of 32 d. or 2 s, 8 d. per Buſhel, an 
here obſerve, Thar in the Compoſition there is but 14 By 
bels of Wheat; but I would mingle 20 Buſhels, and thy 
Rind (or rather Caſe) of Alligation Alternate, (vi) 
when there is given a certain Quantity of one of the S mpltz 
ad the Quantities of the reſt fought to mingle wich thi 
given Quantity, (that the whole may bear a Price pio 
Pounded) is called Alternation Partial. i : 
And the Proportion to find out the ſeveral Quantities v 
de mingled with the given Quantity, is thus. | 
As the Lifference annexcd to the Branch, that is, the 
Value of an Integer of the given Quantity is to the other 
particular Differences, ſo is the Quanticy given to the ſere- 
ral Quanrities require. | 
So here, to find how much Rye, Barley, and Oats, mul 
de mingted with the 20 Bathels of Wheat, I fay, by th: 
Rule of Thece direct, if 14 Buſhels of Wheat require 
Buſhcls of Rye, what will! 20 Buſhels of Wheat require! 
Anſwer, 11 55 Buſhels of Rye. © | 
Again; It 14 Buſhels of Wheat require 4 Bufſhels of Bir 
key, what will 20 Buſhcls of Wheat requite ? Anſe 515 BY 
thels of Barley. Again, + ſay, if 14 Buſhels of Wheat 
require 28 Buſhels of Outs, whac will 20 Buſhcls.of When 
Tequire ? Anſwer, 40 Buſhels of Otte. 
And now I Lay, chat 20 Bufhels of Wheat mingled vid 
2155 Buſh of Rye, and 51+ Bulhels of Barley, and 4? 
Buſhels of Oats, each bearing che Rate as afor: ſaid,- wil 
make a Compoſition or Heap of Cora, that way yield 32 d 
Jer Buſhcl; * | 
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which I put againſt 60 and 36, becauſe 24 is linked 
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But if the Branches had been coupled according to the 
ſecond Order, or Manner, the. Differences would have 
been thus placed, viz. the Difference 5 WA 
between 33 and 60 is 28, which I 60 18 
ſet againſt 24, becauſe 60 is linked 2235 | 14 
thereto ;z and the Difference between 3 24 J 238 
32 and 36 is 4, which I fet againſt 18 14 
18; and the Difference between 322 
and 24 is 18, which I ſet __— 60; then the Difference 
between 32 and 18 is 14, which I ſet againſt his Yoke-tel- 
low 36 3 and then I conclude, that if you mixt 8 Buſhels of 
Wheat with 14 Buſhels of Rye, 28 Buſhels of Barley, and 
4 Buſhels of Oats, each bearing the aforeſaid Prices, the 
whole Mixture may be fold for 32d, per Buſhel, as by the 
Work in the Margent, 
You ſee by this Work we have found how many Buſhels 


of Rye, Barley, and Oats, ought to be mixed with 8 Bu- 


ſhels of Wheat, and- to find out how many of each ought 
to be mixed with 20 Buſhels ef Wheat, I ſay, as 1 is to 
14, ſo is 20 to 35 Buſhels of Rye. As 8 is to 28, ſo is 20 
to 70 Buſhels of Barley. As 8 is to 4, fois 20 to 10 Bu- 
ſhels of Oats ; whereby I cenclude, that if to 20 Buſhels 
of Wheat I put 35 Buſhels of Rye, 70 Buſhels of Barley, 
ant 15 Buſhels of Oats, bearing each the aforeſaid Price 


per Buſke), that then a Buſhel of this Mixture will be worth 


32 fl. Or 23-3. | | 


And if the Branches had been linked, as you ſee in the 


zd Place, where each Branch bigger than the Root is link'd. 
to two that are leſſer than the Root, then in this Caſe you 
mult have placed the feveral Differences between the Root 


and Branches, againſt thofe two with which each is coupl'd, 


as firſt, the Difference between 32 and 60 is 28, which I 


Et againſt 24 and 18, becauſe it is coupled with them 


60 8 | 14 q 22 
| 36 | 811422 
320724 28 | 432 
18 28 14123 5 


both ; then the Difference between 32 and 36 is 4, which 


1 ſet likewiſe- againſt 3, and 18, becauſe 36 is linked to 


them both, then the Difference between 32 and 24 is 8, 
to 
them 
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them both, then the Difference between 32 and 18 is 14 
which I put againſt 60 and 36, the Yoke-Fellows of 18. 
_ Laſtly, I draw a Line behind the Differences, and add 

the Differences which ſtand againſt each Branch, and py 
the Sum behind the ſaid Line agaioft ics proper Branch, 23 
| you fee in the Margent © 9 5 5 

And now by this Work, I find that 22 Buihels of When 
mingled with 22 Buſhels at Rye, and 32 Buſhels of Barley, 
and 32 Buſhels of Oars, each bearing che ſaid Price, will 
make a Mixture bearing the mean Race of 32 d. per Buſhel, 
And to find how much of each of che reſt muſt be ming- 
led with 20 Buſhels of Wheat, I fay, 
As 22 is to 3, ſois 20 to 29 Buſhels of Rye. As 22iz 
to 32, ſo is 20 ro 19 +3 Buſhels of Barley. As 22 is 10 


227, ſo is 20 to 29 7: Buſhels of Oats. 


Whereby you ſee the Queſtions of Alligation Alternate, 
will admit of more true Anſwers than one; for we have 
found 3 ſeveral Anſwers to this 1ſt Queſtion. 

The Proof of A'ternation Partial. 
Queſtions of Alligation Partial are proved the ſame 
Way with Queſtions in Alligation Medial, which you may 
ſee in the 3d Rule of the 17th Chapter. | | 

_ Nueſt. 3. A Grocer hath 4 Sorts of Sugar, vi2, of 12 d. 
per I. of 10 d. perl. of 6 d. per J. and of 4 4. per J. and 
would have a Compoſition worth 8 d. per I. the whole 
Quantity whereof ſhould contain 144 J. made of theſę four 
Sorts, I demand how much of each he muſt take. 

Queſtions of this Nature are reſolved by that Part of Al- 
ligation Alcernate, called by Arichmeticians Alligation To- 
tal, viz. where there is given the Sum and Prices of ſeve- 
ral Simples, to find out how much of each Simple ought to 
be taken to make the ſaid Sum or Quantity, fo that it may 
bear a certain Rate propounded. „ 

To reſolve this Queſtion, I place the ſeveral Prices of 


the Simples and Mean Rate propounded, and link chem 


together, as is directed in the 2d and 2d Rules of this Chap- 
ter, and place the Diff⸗rences between the Root and Bran- 
ches, according to the 4th Rule of this Chapter, which 
will chen ſtand one of theſe 3 Ways, viz. 


Fiſh, 


5. The 


have done 


12 J. and 


ed that tl 
fore to fir 
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As the 
ces, lo 1s 
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So to: 
take to m 
As 121 
As 12 1 
As 12 
As 12 
Where 
10 d. per 
will mak 
8 d. per |, 
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Firſt 


= 


Second. 


CO 

> Q © 
— ——— 
> o 0» > 

CO 
— — 
K 8 
—  — 
S > 0 


+422" 12 
Third. | 
"12 2,4 16 

8 IO 2, 4 
77 6 14, 2 


: 6 ER 24 LS 
5. Then add the ſeveral Differences together, which I 


have done, and the Sums of the firſt and ſecond Order are 


12 J. and of the 3d, 24 1. as you ſee above. But it requir- 
ed that there ſhould be 144 J. of the Compoſition, there- 
fore to find the Quantity ef each Simple to make the whole 
Compoſition 144 J. Obſerve this gereral Rule, vi. 

As the Sum of the Differences is to the ſeveral Differen- 
ces, ſo is the total Quantity of the Compoſition to the 
Quantity of each Simple. WEE, FEA 

So to find how much of each Sort of Sugar I ought to 
take to make 144 J. at 8d. perl, | 

As 12isto 4, ſo is 144 to 48 J. at 12 d. per I, 

As 12 is to 2, ſo is 144 to 24 J. at 10 d. per l. 

As 12 is to 2, ſo is 144 to 241. at 6d. per 1. 

As 12 is to 4, ſo is 144 to 48 l. at 4d. per 1. 


Whereby I find that 48 J. at 12 d. per I. and 24 J. at | 


10 d. per I. and 24 J. at 6 d. per I. and 48 J. at 4 d. per J. 
77 make a Compoſition of Sugar containing 144 J. worth 
But as the Branches are linked in the 2d Order, the An- 


48 J. at 6 d. per I. and 24 J. at 4 d. per J. to make the ſaid 


Quantity, and to bear the ſaid Price. -o nm 
And if 


you had work'd as the Branches are linked after 
the third Order, then you would have found the Quantity 
of 36.1. of each. | 


2 ᷣ K ĩͤ . — ISS 
I 


1 


ſwer will be 24 J. at 12 d. per I. and 48 J. at 10 d. per l. and 


Quell. 3. A Vintner bath four ſorts of Wine, vit. Carary 
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at 10 5. per Gallon, Malaga at 8 s. per Gallon, Rheniſh- 
wine at 65. per Gallon, and White-wine at 4 8. per Gallon, 
and he is minded to make a Compoſition of them all of 60 
Gallons, that they may be worth 5 f. per Gallon, I deſire to 
know how much of each he muſt have ? © 

The Number of Terms being ranked according to the 
ſecond Rule of this Chapter, the Branches will be linked 
as followeth ; but will admit of no other manner of coup- 


lung, becauſe there is but one Branch that is leſſer than the 


Root; therefore all the reſt muſt be linked unto it; and 
the Differences between the Root C10: * ö 
and the three firſt Branches, viz. 5 | 
Viz, 10, 8, and 6, which are 5, 3, 5 1 11 
and 1, muſt be ſet againſt 4, be- „ 1. þ 
cauſe they are coupled with it, N Sun 
and the Difference hetween the Root, (viz.) 5 and 4, 


which is 1, mult be {et againſt the 3 other, becauſe it is link- 


ed to them all; fel find 1 Gallon of Canary, 1 Gallon of 
Malaga, 1 Gallon of Rheniſh wine, and 9 Gallon of White. 
wine, prized: as above, 1 Amr. 9 together, will be 
worth 5 s. per Gallon, the Sum being 12 Gallons; but 
there muſt be 60 Gallons ; whereof I ſay, | 

As 12 is to 1,49 is 60 to 5 Gallons of Canary. 

As 12 is to 1, ſo is 60 to 5 Gallons of Malaga. 

As 12 is to 1, ſo is 60 to 5 Gallons of Rheniſſi. 

As 12 is to 9, ſo is 60 to 45 Gal. of White- wine. 
ſo that 5 Gallons of Canary, 5 Gallons of Malaga, 5 Gal- 
lons of Rheniſh, and 45 of White wine, mingled together, 
will be 3 all 60 Gallons worth 5 s. per Gallon, which was 

mred. | ; , | 

., Queſt, 4. A Goldſmith hath Gold of four ſeveral Sorts 
of Fineneſs, viz; of 24 Carects fine, and of 22 Cares fine, 
of 25 Carects fine, and of 15 Carects fine, [ ReadChap. 2. 
Deſ. 2. of this Book. ] And he would mingſe fo much of 
each with Allay, that the whole Maſs of 28 Ounces of God 
{d mingled, may bear 17 Cares fine. f demand how much 
of each he mull take? The 2d and 3d Rules of this Chap- 
ter being obſerved ; (for inſtead of the Allay I put o, becauſe 
it bears no E ineneſs, but it makes a Branch in the Operati- 
on) the Terms may be alligated, and the Differences added 
by any of theſe 4 Ways following, vi. © 
po i | | Firſt, 
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47 _ Firſt thus, 
2 FT #47 
N22 2 2 
17 <20 1 151719 
AL | 538 
"KF 7 3110 
Sum 56 


Secondly thus, 


24 3 2 
1 
17829 | 7 212 
| REES 


15 , 
8 „ 


4 


_ Sum 56 
Thirdly thus, 


3 3 | . 
e 12 
17420 2, 17 (19 


15 | 7373 13 
3 
Sum 41 
Fourchly thus, x4 
74 | 2, " T7, | 19 
2 12, 175,19 
17 20 2, 17,119 
17 75 55 = 25 
© | 7:15» 3,19 
Sum 87 


| More Ways may be given for the alligating or linking 
of the Terms in this Queſtion, but theſe, if well praiſed, 
are ſufficient for underſtanding the Rules of Alligation 
In Queſtions of Alligation Total the Anſwer is given | 
true, when the Sum of each of the Quartities ot Simples 
found, L The Proof of Alternation Tetal] agrees with the 
Sum or Quantity propounded ; as in the laſt Queſtion, the 
Anſwer was 8 (F. 10 h. w. of 24 Cares fine, 10 c. - 
22 Care&s fine, 9 . 10 p. w. of 20 Carects fine, 4 Re 


—— — — 


Chap. 19, 
25. Carects fine, and 5 09. of Alloy, which added toge: 
| ther, make 28 or · the Quantity propounded. 


18 be Reduction of 


CHAP. XIX. 
Reduction of Vulgar Fractions. 


ready ſhewed, in the firſt Chapter of this Book, 
to which I refer the Reader to look cautiouſly into. 

2. To reduce a Vulgar Fraction, obſer ve carefully 
theſe 8 following Rules. 

1. To reduce a mixt Number into an improper Fraction, 

2, To reduce a whole Number into an improper 
| Fraction, 

3. To reduce an improper Fraction into its edi, 
ſlent Whole, (or Mixt) Number. 

48. To reduce a Fraction into the loweſt Terms equiva· 
lent to the Fraction given. 

J. To find the Value of a Fraction in the known Parts 
of Coin, Weight, Meaſure, Se. 

6. To reduce a Compound Fraction to a ſimple one of 
the ſame Value. 

7- To reduce divers Fractions having unequal Dero- 
minatiors, to Fractiors of the ſame Value, having an 
equal Denominator. 

8. To reduce a Fraction of ene Denomination to ano. 
ther of the ſame Value. 

I. To reduce a mixt Number to an improper Fraction. 

The Rule is, | 

Multiply the Irteger Part (or whole Number) by the 
Denominator of the Fraction [Vide Cbap. 1. Defin. 31.] 
and to the Product add the Numerator, and that Sum 
Place over the Denominator for a new Numerator, ſo this 
new Fraction ſhall be equal to the mixt Number giyen. 
As for Example. 8 
1. Reduce 18 3 into an improper Fraction, multiply 
the whole Number 18 by 7 the Denominator, and to the 
Product add the Numerator 3, the Sum is 129, which 


Anſwer as olle wee . 
1 


1. W HAT a Vulgar Fraction is, hath been al- 


Put over the Denominator 7, and it makes ?3 for the 
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Chap. 19. 
7 
Facit 129 


Denominator hal be 12. To 9 | "Is -. 
which, I multiply 15 by the intended | 
Denominator (12) the Product is 180, — 
which I place over 12 as a Numerator, 33 - 


and it makes ' *3, which is equal to 15 Facit 2 15 


45 Was required; as per Margent. „ 
2. Reduce 36 into an improper Fraction, whoſe Deno- 
minator ſhall be be 26, Facit 3. 


3. Reduce 133 into an improper fraction, whoſe De- 
nominator ſhall be 16, Facit 22. 

III. To reduce an improper fraction into its equivalent 

whole or mixt Number. 

The Rule is, Divide the Numerator by the Denominator, 
and che Quotient is the whole Number equal to the Fraction, 
and if any Thing remain, put it for a Numerator over the 
1 Example, | 

Reduce 435 
ride the Numerator 436 by the Denominator 8, and the 


Quotient is 54, and 3 remains, which pur for a Namerator 


over the Diviſor 8, the Anſwer is 545, as followeth, 
8) 435 (54 


40 


36 Facit 54 
32 


= ; 


(4) 


— 
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into its equivalent mixt Number. Di- 


ws 
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Chap. rg 
2, Reduce 2 to a mixt Number, Facit 23 144. 
3. Reduce *5 525 to a mixt Number, Facit 114.33. 


IV. To yeduce a Fratti:n into its loweſt Terms equivalent to 
| the Frattion given. 


Tbe Rule is, 1. If the Numerator and Denominator are 
even Numbeis, take balf the one and half of the-other, as 
often as may be, and when either of them falls out to he an 
edd Number, then divide them by any Number that you 
can diſcover will divide both Numerator and Denominator 

without any Remainder 4 and when you have thus proceed- 
ed as low as you can reduce them, then this new FraRion 
ſo found out, ſhall be the Fraction you deſire, and will be 
in Value equal to the given Fraction. 5 

Example. 1. Let it be required to reduce 422 into its 

loweſt Terms. Firſt I take „ | 
the Half of the Numera- 129] 96 [48 24124 

tor 192, and it is 96, then 336 | 168 | 84 Lat 21 [7 

Half of the Denominator, | MS 

and it is 168, ſo that it is brought to ,3$, and next to 2, 
and by halfing ſtill, to 3+ and their half is 27, and now! 
can no longer half it, becauſe 21 is an odd Number, wheres 
fore I try to divide them by 2, 4, 5, 6, Oc. and I find; 
divides them both without any Remainder, and brings em 
to 7, as per Margent. | | 

So conclude + thus found to be equal in Value to the 
given Fraction +2. ©, 

2. What is 3235 in its loweſt Terms ; Anſw. F. 
3. What is 123 in its loweſt Terms? Anſw. .. 
The beſt Way to reduce a Fraction into its loweſt Terms, 
is, by finding a common Meaſurer, viz. the greateſt Number 
that will divide the Numerator and Denominator without a: 
ny Remainder, and by that Means reduce a Fraction to its 
loweſt Terms at the firſt Work; and to find out this com- 
mon Meaſurer, divide the Denominator by the Numerator, 


do ſo until you find nothing remaining: Then this laſt Di. 


divide both Numerator and Denominator, and reduce 'em 
both into their loweſt Terms at one Work, Ex- 


and if any thing remains, diride your Diviſor thereby; and 
if any thing yet remain, then divide your laſt Diviſor by it, 


viſor ſhall be your greateſt common Mealurer, which will 
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Example. 4. Reduce 357 into its loweſt Terms by a 
common Meaturer ; to Effect which, I divide the Deno- 
minator 304 by the Numerator 228, and there remains 76, 
then 1 divide 228 (the fir Diviſor) by 76 (the Remainder) 


and it quotes 3, and nothing remains; wherefore the laſt - 


Diviſor 76 is the common Meaſurer; by which I divide the 
Numerator of the given Fraction, viz. 228 it quotes 3 for a 
new Numerator, then I diyide the Denominator 304 by 76, 


and it quotes 4 for a new Denominator, fo that now! have 
found + equal to J 2. | | a 

5. Reduce £844 into its loweſt Terms by a common Mea. 
ſurer, Facit, 2 e Det. 

6. Reduce 53235 into its loweſt Terms by a common 
Meaſurer, Facit, 4. 5 e 

A Compendium. 

Note, That if the Numerator or Denominator of a Fracti- 
on, end each with a Cypher or Cyphers, then cut off as 
many Cyphers from the one as from the other, and the re- 
maining Figures will be a Fraction of the ſame Value, vi. 
34.22 will be found to be reduced to , by cutting off the 


two Cyphers from the Numerator and Denominator with a 


Daſh of the Pen thus, 328, and 3 will be 4+, thus, 


EY. find the Value of a Fraction in the known Parks of 


Coin, Weights, &c. 


The Rule is, Multiply the Numerator by the Parts of 5 
the next inferiour Denomination that are equal to an Unit 


of the lame Denomination with the Fraction ; then divide 
that Produ& by the Denominator, and the Quote gives you 
its Value in the ſame Parts you multiply'd by, and if any 
Thing remain, multiply it by the Parts of the next inferi- 
our Denomination, and divide as before; do ſo till you can 
bring it no lower, and the ſeveral Quotients, will give you 
the Value of the Fraction as was required: and if any at laſt 
remain, place it for a Numerator over the former Denomi- 


nator. Some few Examples will make the Rule plain. 


1. What 5 


12 <>} 


Ir. 33, as by the Work 


_--.. Reduction of Chap. 19, 


1. What is the Value of tk 
22 J. \terling? To anſwer - + 


this Queſtion, | muiciply Multiply 20 
the Numerator 27 bv 20, 

(the Shillings in a Pound) 
the Product is 540, wriich l 
divide by 29 (the Deno- 29 
Mmioator) and the Quotient 


—— —— 


| qr, 
29) 540 18 5. 7 d. 12) 


is 185 and there remains 250 
18, which I multiply by 232 
12 Pence, and the Product | —— 
(216) J divide by the De- Rem. (18) 
nominator 29, the Quotient Mult. 12) 

is 7 d. and 13 remains, — 
which 1 multiply by 4 | 26 
Farthings, the Product is 18 

52, which I ſtill divide by — 
29, the Quotient is 1 4. 29) 216 7d. 
and there remaineth 23, 203 | 
which I put for a Nume- — 
rator over the Denomioz- Rem. (13) 

tor 29, ſo 1 find the Value Mult, 4 


of 27 whe 18 .. 7 l. 


—— qr. 
29) 52 (1 25. 
in che Margent, and aſter 29 
the ſame Manner are the 5 
Values of the Fractiom in (23) es 
the ſeveral Exemples fol- 9 5 8. d. qr. 
lowing fourd our. | Facit 18 713; 
And ſo likewiſe you may find the Value of any Fraction 


— — — 


Rem. 


either in Weight or Time, c. 
VI. To reduce a Compound Fract ion to a Simple of the ſame 


Value. | 


What a Compound Fraction is, hath been ſhewn in Chap. i · 


Definition 24, and to reduce it to a Simple Fraction of the 
ſame Value. WEN | ; 

The Rule is, Multiply the Numerators continually, and 
place the lift Product for a new Numerator, then multiply 
the Denominators continually, and place the laſt Product for 


a new Denominator. So this ſingle Fraction ſhall be equil 


to the compound Fraction. Example. if 
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Example. ] 1. Reduce + + £ and + to a common De- 
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1. Reduce of 3 of 5 to a ſimple Fraction. | ; 
Multiply the Numerators 2, 3, and 5 together, they make 

30 for a new Numerator ; then [ multiply th: Denominators 

3,5, and 8 together, and their Product is 120 for a Beno- 

minator, ſo the ſimple Fraction is , and cutting off the 

Cyphers, it is ⁊ equal to 4 by the 4th Rule following. 


5 3 
3 2 
— _——— — — 
15 | 5 
8 5 
I20 : 20 | 


Factt 22 , or 12, Or . 

2. What is ,3 of of of? Anſwer 5552, or 355 
or +74 in its loweſt Terms. | : 

3. What is [! of ;} of ?5 Anſwer 3393, 5 
By this you may know how to find the Value of a com- 
pound Fraction, v7. Firſt reduce it to a Simple one, and 
then find out his Value by the 5th Rule foregoing. 

Example. 4. What is the Value of 4 ot + of ,2 of a 
Pound? Anſwer 115. 3 d. | 


VII: To reduce Fractions of unequal Denominatians to Frac- 
tions of the ſame Value, having equal Denominators. 


The Rule is, Multiply all the Denominaters together, 
and the Product fhall be the common Denominator. Then 
multiply each Numerator into all the Denominators, except 
its own, and the laſt Product put for a Numerator over the 
Denominator, found out as before: So this new Fraction is 
equal to that Fraction whoſe Numerator you multiply into 
the ſaid Denominators. Do ſo by all the Numerators gi- 
ven, and you have your Deſire. | 


nominator. Multiply the Denominators 4, 5, 6, and 8 
together continually, and put the Products 960 for the 
common Denominator; then multiply the Numerator 2 
into the Denominators 5, 6, and 8, and the Product is 720, 
which is a Numerator to 960 (found as before) ſo 222 
is equal to the firſt Fraction + ; then I proceed to find a 


| 144 Reduction of, &c. 


ply 4 (into all the Denominators except its own, v:7.) into 


Sterling q ofa Penny is? 


duct over the Denomination of the given Fraction, Exam. 


Chap. 19. 


new Numerator to the 2d Fraction, v7. 4, and I multi. 


hap. 20. 


4, 6, and 8, which produceth 54 equal to 4, then multi. 2 

ply the Numerator 5 into the Denominators 4, 5, and 8, the I. IF your E 

product is . Equal to 4. Then multiply the Numerator nator, t 

7 into the Denominators 4, 5, and 6, the J roduct is £42 & heir Sum fo! 

qual to {, and the Work is done; ſo that for 344 ard ?, I Which new F 

| have 23% $94 329 and 292, dif it be i 

2. Reduce , 27, and 21 ina common Denominator, fa- er, by the 
i wiſh 1. 

c 5 ; The Den 


VIII. To reduce a Fraction of ene Denominatien to another. Irberefore a 


nd 14, the 


1. This either Aſcending or Deſcending. Aſcending ur 24, it m. 


when a Fraction of a ſmaller is brought to a greater Deno- Iuill be reduc 
mination ; Deſcending, when a Fraction of a greater Deno - 2. But if 
mination is brought lower, | 5 Nrinators, th 

2. When a Fraction is to be brought from a leſſer to a grea · Ide 7th Rul 
ter Denomination, then make of it a Compound Fraction, ors together 


by comparing it with the intermediate Denominations be- or, Sc. as | 


tween it, and that you would have it reduced to then (by Quest. 2. 


the 6th Rule foregoing) reduce your Compound to a ſingle WM The Frad 
Fraction, and the Work is done. Example. g 115, 1788 
Queſt, 1. It is required to know what Fart of a Pound urs is 1490. 


6 
kes 44 


To reſelve this, I conſider that 1 d. is ," of a Shilling, 1 for the 


and a Shilling is.,* of a Pound; wherefore 4 d is of: Queſt. 3. 
of of a Pound, which by the ſaid 6th Rule I find to be Anſwer. 


r of a Pound Srerl. of Engliſh Money. ; 3. If you 
Dueſt. 2. What Part of a Pound Ir weight is 5 of a be Fraction 


Penny-weight ? Anſw. 4 of 2 of ,!, equal to 120 f. Troy, Proper Frat 


3. Whena Fraction is to be brought from a greater to a tegral Part 
leſſer Denomination, then multiply the Numerater Ly the Pers, and th 
Parts contained in the ſeveral Denominations betwixt it, and Leeft, 4 
the Parts you would reduce it to; then place the laſt Pro- Firſt add 
Te Integer 

Leſt. 3. I would reduce +1. to the Fraction of 1 d. to t the Fracti 
do which, I multiply the Numerator 3 by 20 and (12, the Nueſt. Jo 
Product is 720, which I put over the Denominator 5, it {i 24233 
makes *2 of 1.4. equalto? J. 4, If any! 
Leſt. 4 What Fart of an Ounce Trey is £3 ? Anſwer, faction, it 
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multi. 

.) into | 2 5 ng. 

ks Addition of Pulgar Frattions- 8 
8, the ſh, I F your Fractions to be added have a common Denomi- 
nerator nator, then add all the Numerators together, and place 
552 & heir Sum for a Numerator to the common Denominator, 


id 7, I Which new Fraction is the Sum of all the given Fractions; 


or, fa- er, by the 3d Rule in the 29th Chapter. | 
weſt, 1. What is the Sum of 4, 24, 24, and 14? 
The Denominators are equal, viz. every one is 24, 
nother, Irberefore add the Numerators together, v:z. 7, 9, 16, 
rd 14, their Sum is 46, which put over the Denomina- 
ending Mor 24, it makes 14 the Sum of the given Fractions, which 
Deno- Nuill be reduced te the mixt Numbers I 14, or 111. | 
Deno : 2. But if the Fractions to be added have unequal Deno- 
ninators, then reduce them to a common Denominator by 


 grea- ihe 7th Rule of Chapter 19. and then add the Numera- 
action, tors together, and put the Sum over the common Denomi- 
ns be- Mor, c. as before in the laſt Example. 
en (by Lueſt. 2. What is the Sum of 3, F, 13, and !1 ; 


The Fractions reduced to a common Denominator, are 
1157, 2329, 4329, and 4452, the Sum of their Numera- 
ors is 14905, which put over the common Denominator, 
| kes "4355, or 2 equal to the mixt Numbers 344, or 
illing, B. 4, for the Sum required. | 

of,: Lueſt. 3, What is the Sum of 17, 35, and 35? 

to be Anſwer, 153545. 

3. If you are to add mixt Numbers together, then add 


ſingle 


ound 


of a 


Troy. Proper Fraction, reduce it to a mixt Number, and add its 


r to a Mitcgral Part to the integral Parts of the given mixt Num- 
y the ers, and the Work is done. . 
t, and I Nueſt. 4. What is the Sum of 135 and 245? 


Firſt add the Fractions + and g, the Sum is 43, then add 
he Integer 1 to 13 and 24, their Sum is 38, and. put after 


——_ * # > 
d. to It the Fraction ;; it is 33; for the Anſiver, or it is 35+. 
„the | Queſt, 5. What is the Sum of 485, 644, and 1542 


« it Nit 2427 92, or 24377. 
15 4. If any 25 the Fractions to be added, is a Compound 
ſwer, Flaction, it muſt firſt be 8 to a Simple Fraction by 


. ——————————— —  —— 


135. 


dif it be improper, reduce it to a whole or mixt Num- 


be Fractional Parts as before, and if their Sum be an im- 


the 
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the ſixth Rule of Chapter 19, and then add it to the 


: HUFT ACTION C 


Reduce 2 of-+ of + into. a ſimple Fraction, and it is 


Queſt. 7. What is the Sum of t; and } of? of 5? 
Anſwer, þ 7· 0 ä | 
5. If the Fractions to he added are not of one Den 
mination, they muſt be ſo reduced, and then proceed as be 


| Qweſt. 8. What is the Sum of } J. and 5 5. 
Of the. given Fractions here, one is of a Pound, ard the 


other the Fraction of a Shilling; and before you can add 
them together, you muſt reduce + s. to the Fraction of: 


Pound as the other is (by the 8th Rule of Chap. 19.) ard 
it makes +1, then 3 and 7 I. will be found to be 34 
or 331, by the 7th Rule of Chap. 19. and in its lol 

Terms 35 J. by the 4th Rule of Chap. 19. 

It would have been the fame if (by the latter Part of 
the 8th Rule of Chapter 19.) you had reduced 3 J. to the 
Fraction- of a Shilling? which jou would have found to 
have been 4 8. which added to gs. by the faid 17th 


Rule of the laſt Chapter, the Sum is 15 s. 24, which is 
equal to the Sum found, as before, viz. 24 J. for (by th 


5th Rule of Chapter 19.) the Value of 14 J. will be found 


to be 15 5. 10 . and fo will 15 5. 34 be found to bejult 
as much. ; | 


Queſt. 9. What is the Sum of 4 J. + 8. and 3 d? 
Anſw. zs or 33241. or in its loweſt Terms 38. 


CHAP, XXI. 
Subtrattion of Fulgar Fraftions. 


1. HE Rules in Addition for reducing the give 


Fractions to one Denomination, are here to bec 
ſerved ; fer before Subtraction can be made, the Fraction 


muſt be reduced to a common Denominator, then ſubtrat 
one Numerator from the other, and place the Remainder o 


ver a common Denominator, which Fraction ſhall be tit 
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ein -"y or Difference between the given Fractiors. Exam 
5 0 * . 
1 1 Lueft, 1. What is the Difference between Land £? The 
ras 1 Fractions are reduced to }*, and 38, then ſubtra& 
» the Numerator 20 from the Numerator. 21, and there re- 
; ins I, which being put over the Denominator 28, makes 
: 5 for the Anſwer or Difference between + and £$. : 2 
e NLueſt. 2. What is the Difference between 4 and + of 4? 
ed ash Neduce the Compound FraRion + of f to a ſimple Frac- 
beton, then proceed as before, and the Anſwer is 1 4 equal 
to. L : ; | : 5 . 2 49 . 
ard t 2. When a Praction is given to be ſubtracted from a 
por hole Number, ſubtract the Numerator from the Deno- 
gion of Vrinator, and put the Remainder for a Numerator to the gi - 
190 1 yen Denominator, and ſuLtra& an unite. (for that you bor- 
be 45 =” ) for the whole Number, and the Remainder place 
ts 1g ore the Fraction found, as before, which mixed Num- 
ber is the Remainder or Difference ſought. Example. 
OY Nueft, 3. Subtract , + from 48. 
J. to thei Anſwer. 47 +; for if you ſubtract 7 (the Numerator) 
found rom 10 (the Denominator) there remains 3, which put o- 
aid üer is 10 and 1 (l. borrowed) from 48 reſts 47, to which 
x hich is join 185 and it makes 47 +> for the Exceſs, 
r (by th Leſt, 4. Subtraft 74: from 57, remain 56 T. - 
be fou 3» f it be required to ſubtract a Fraction from a mixt 
to be jul umber, or one mixt Number from another, reduce the 
Fractions to a common Denominator, and if the Fraction 
2 to be ſubtracted be leſſer than the other, then ſubtract the 
s 2:3, Reder Numerator from the greater, and that is a Numerator 
for the common Denominator ; then ſubtract the leſſer in- 
eral Part from the greater, and the Remainder with the 
remaining Fractions thereunto annexed, is the Difference 
quired between the two given mixt Numbers. Example. 
Lueſt, 5, Subtract 26 4 from 344 
he given Firſt, Subtract 5, viz- 47 from +, viz. 35, the Re- 
to be cMuinder is 42, then 25 from 54, remaineth 28, to which 
Praqtion mex 1+ it makes 28 4 for the Anſwer, | 
ſubtra 4. But if the Fraction to be ſubtracted is greater than 
ainder 0 be Fraction from whence you ſubtract, then having firſt re- 
J be the Huced the Fractions to a common Denominator, take the 
Ei Numerator of the greateſt F raction out of the Denominator, 


H 2 and 


n Multi plication of Chap. 27 
and add the Remainder to the Numerator of the leſſer En 
tion, and their Sum is a new Numerator to the common Dt 

nominator, which Fraction Note, then (for the one yo 

' borrowed) add one to the integral part to be ſubtrage 


Chap. 23 
ple FraQi 
imple Fra 
taught abo 


and ſubtract it from the greater Number, and to the Ref Saeſt. 5. 
mainder annex the Fraction you noted before, ſo this re The Co! 
mixt Number ſhall be the Difference ſought, Example. WW 5 which r 


weſt . 6, Subtrat 145 from 295. | erm is 
8 reduced are, viz. + equal to 37, and! RI 
equal to 25, now I ſhould ſubtract, 3 from 27, but I can pound Frac 
not, therefore I ſubtra& 21 from 28, reſt 7, which adde multiply tl 
to 16 (the leſſer Numerator) make 23 for a Numerator ti duct. 
28, vix · 2} ; then I come to the integral Parts 14 and 19 Queſt. 6 
and ſay, 1 that Iborrowed and 14 is 15. which taken fra Anſwer, 
29, there reſts 14, to which annexing 24 it is 1443, for th Queſt. 7 


Remainder or Difference between 143 and 293. | Anſwer. 
Nueſt. 7. Subtract 36,5 from 744? Facit, 3732. | 4. If a E 
JVVVVVVVVVVVVVVV 5 put oe 

CI Pp | tor, where 

CHAP. XXII Pk 

ee | 17 0%. Queſt, 8 
Aultiplicat ion of Fulgar Fraftions. | p"+ 250 


1. F the Multiplicand and Multiplier are ſimple Fradi 5, and 7 

ens, then multiply the Numerators together for a nx Left, 5 
Numerator, and the Denominators fur a new Denominato 
and the new Fraction is the Product required. 

Queſt, 1. What is the Product of 5 by :} 2 Facit £5, f 
the Numerators 5 and 9 being multiply d, make 45, and ti 
Denomirators 7 and 11 being multiply'd make 77. 

Quaſt. 2. What is the Product of by 2 2 Facit !;; 
2. If the Fractions to be multiplied be mixt Number i. J F the 


- reduce them to improper Fractions by the: firſt Rule of f ons, 
15th Chapter: then proceed as before. Into the D. 
Queſt. 3. What is the Product of 28+ by 135 a new Nu 


The given mixt Numbers being reduced to improp Dividend i 
Fractions are 457 equal to , and 13+ equal. to f, ru duct is a ny 


Anſ. 25 
ply (5) the 
into (5) thi 
and the Pr 


the Quoti, 
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er Fra 
non De 
ore yo 
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the R 
this Nev 
mple, 


2, and; 
at I can 
ch adde 
erator te 
| and 19 
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le Fradi 
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cit 45 f 


55 and ii 


Facit 
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5 Fraction, firſt reduce the Compound Fraction into a 


Simple Fraction, then multiply the one by the other, as is 
taught above. | INS 28 
Fuel 5. What is the Product of 4 by 2 of £ of 5 ? 
The Compound Fraction 2 of + of? reduced is g, or 
15 which multiply by 24 
ei Term is 45 for the Anſwer. | 


And if the Multiplicand and Multiplier are both Com- 


ound Fractions, reduce them both to Simple ones, then 
multiply theſe new Fractions as before, ſo you have the Pro- 


uct. | 

Queſt. 6. What is the Product of 5; of; of : 2 
Anſwer. 5% in its loweſt Terms ,3. 
Queſt. 7. What is the Product of + of by g of 5? 

Anſwer. 552, or 55, or in its leaſt Terms 6. 


4. If a Fraction be to be multiplied by a whole Number, 


put under the given whole Number an Unit for a Denomi-- 
tor, whereby it will be an improper Fraction, then multi- 
ply the Fraction as before. Example. 

Queſt. 8. What is the Product of 24 b7 ;? 

Anſwer. 4, for 24 by putting an Unit under it, will be 
4, and by +produceth #5 or 16. | 

Queft. 9. What is the Product of 36 by 17 

Anſwer, 35% or 295%. | 


C HA. XXII. 
Diviſiun of Vulgar Fractions. 


. IF the Dividend and the Diviſor are both ſimple Fracti- 


1 ons, then multiply the Numerator of the Dividend 
into the Denominator of the Diviſor, and the Product is 


a new Numerator, and multiply the Denominator of the 
Dividend into the Numerator of the Diviſor, and the Pro- 
duct is a new, Denominator, which new Fraction thus found, 
W's the Quotient you deſire. Example. | 


Nueſt. 1. What is the Quotient of $ divided by ? 
Anſ. 2.5, or 1,4, for the firſt I multi 
ply (5) the Numerator of the Dividend 3 NJ 5 /25 
into (5) the Denominator of the Diviſor, =) — 
and the Product (25) is a Numerator for 5 8N 24 
the Quotient, then I multiply (8) the H 3 De- 


r J -U CURES no. — — — 


oduceth 237, which in its low-- 


* * 


Diviſion of, &c. 
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the Diviſor, and the Product (24) I put in the Quotien 
for a Denominator, ſo I find 24 is the Quotient ſought, 
Leſt, 2. What is the Quotient of 45. divided by 27. 


Anſw. 3% equal to] in its loweſt Term. 


2. But if you will divide a ſimple Fraction by a Com- 


pound, or a Compound by a Simple, firſt reduce ſuc 


Compound to a ſimple Fraction, then go on as before. 
Queſt. 3. What is the Quotient of 23 


as in Rule 1. foregoing. | 
Qeaeſt. 4. What is the Quote of 2 of 3 divided by 2 of 5 


Anſwer, +32 or 12, cr 116, or 1, in its loweſt Terme, 
3. If the Dividend, or Diviſor, or both, are mixed 


Numbers, reduce them to improper Fractions, and per- 
form Diviſion as you are taught before. | 
Leſt, 3. What is the Quote of 12 4 divided hy 21 4? 
Anſwer. 355 for 12 J is equal to , and 21; is equal to 
10%, and the Quote of 4 divided by , is as before 
1. bt ä e ; 

ASM | | op 
7 4. If you divide a Fraction by a whole Number, or a 
whole Number by a Fraction, make the whole Number an 
Improper Fraction, by putting an Unit for a Denomixator 
to it, as Was taught in Rule 4. Chap, 22. and then per- 
form Diviſion as was before taught, | | 

; 42 Example. 

Nueſt. 6. What is the Quote of 8 divided by 5 > 
Anſwer. m2, which is equal to : 

13 3, being reduced as is before 3N 8740 

directed. See the Work in the Mar- =)- ( — or 133. 
Sent. | | SEALING 3 


of + divided bys ? 


Queſt. 7. What is the Quotient 8 ) 373 
Anſwer. 45 as per Margent, 1. (- 


CHAP, 


Chap. 23 


Denominator of the Dividend, into (3) the Numeratoy of 


divided by } of |} 
Anſwer, ; or 3 firſt reduce 4 of ; into a ſimple Fradii. 
on, and it is , by which , being divided, the Quotient 
is =< equal in its leaſt Terms to 75, and if the Dividend 
and Diviſor be both of Compound Fractions, reduce them 
both to a ſimple Fraction, then divide the one by theother, 
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Chap. 24. | 1 
HAP. . 
The Rule of Three Direct in Vulgar Fraftions, 


y a Com- | | | 

luce ſuch 1, A S in the Rule of Three in Whole Numbers, ſo like- 
fore. viſe in Fractions, you mult ſee that the Fractions of 
y 2 of >? the firſt and third Places be of the ſame Denomination. 

le Frail 2. If any of the given Fractions be Compound, let them 


Quotient be reduced-to ſimple of the ſame Value. | | 
Dividend 3. If there are giyen mixed Numbers, reduce them to im. 
uce them proper Fractions by the firſt Rule of Chap. XIX. 


theother iſ 4. If any of the three Terms is a whole Number, make it 


an improper Fraction by conſtituting an Unit for its Deno- 
y > of 2 minator. On.” 


Terms, Having reduced your Fraction as is directed in the 4 laſt. 


e mixed Rules, then proceed to a Reſolution, which is performed 
and per. the ſame Way as in whole Numbers, Reſpect being had to 

the Rules delivered for the working of Fractions, viF. 
21 #2 [© Multiply the 2d and!3d Fractions together, according to the 
equal to i the firſt Rule of Chap. XXII. and divide the Product by 


is before the firſt Fraction, according to the firſt Rule of Chap. 
XXIII. and the Quotient is the Anſiver, | 
(Or, (which is better) 


er. Ora 


mber an 5. Multiply the Numerator of the firſt Fraction into the 


zmirator ¶ Denominator of the ſecond and third, and the Product is a 


en per il ew Denominator; then multiply the Denominator of the 


firſt Fraction into the Numerator of the 2d and 3d, and the 
product is a new Numerator, which new Fraction is the 
ö ach Proportional or Anſwer, which (if it be an improper 
Fraction) muſt be reduced to a whole or mixed Number by 
the 3d Rule of Chap. XIX. Example, _ 
or 137, El. 1. [f > Yards of Cloth coſt 5 J. what will 5 Yds. 
coſt? _ 


Rule of Chap. X. I proceed to the Reſolution, and firſt 
I multiply the Numerator of the firſt Fraction (3) into 8 
and 10, the Denominators of the ſecond and third Frac- 
tions, and the Praduct is 240 for a Denominator ; then 
HAP, | H 4 | mul- 


Having placed the given Fractions according to the 6th: 


a, * 8 
* r — n 


— — — —— — * Y 
— ͤ — 


wo - — - 
- OY — Cs hen 
Br 2 


The Rule of, &c. Chap, 2. 
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multiply 4 the Deno minator of Yards J. Yards, |, 
the firſt Fraction into 5 and 3 5 9 mt 
2, the Numerators of the ————— 
ſecond and third Frattions, .. 4 10 
the Product is 190 for a Nu- | 3 . 
merator, which Numerator Facit, 180 equal to; 
180, and Denominator 240 — — 
make 23 J. for the Anſwer, 240 4 


equal to 1 or 15 8. 

Gueſt. 2. If +1. buy J Yards of Cloth, what will! 
coſt at that rate ; ? | 

Anſwer. kkk J. equal to=; J. or 145, 84. 

Queſt, 3. 111 1, coſt } 5. what will g. buy? 

Anſwer. 24 41. equal to 1320. | 

Queſt, 4. If 3 of an El] of Holland coſt h of a Pound, 
how much will 12 h Els coſt at that rate ? 

Anſwer, "95 equal to 7,71. 

In reſolving "the laſt Queſtion and the two next; obſeri 
the 3d Rule ofthe Chapter foregoing. 
Queſt. 5. Ifs of aC. coſt 284 5, what will 72 C. colt at 
that rate ? | 

Anſmer. 239 . J. or 11 J. 195. 7 d. 

Leeſt, 6. If 3 4 Yards of Velvet coſt 2 *.. how mut 
will 102 Yards colt at that rate? 

Anſwer. ex? L 
Leeſt. 7. If five Yards of Broad. eloth coſt 29h. what 
will 14+ Yards coſt ? 

Anſwer, 13 l. 95. 4 d. 

In working the laſt Queſtion; and the four next, obſerve 
the 4th Rule of the Chapter foregoing. 

Luſt. 8. If 14 J. of Pepper coſt 14s. 634, I demand 
the rice of 7331? 

Anſwer. 3 J. Is 7 7 54 d. 

Queft, g. If 11, of * Cochinee! coſt 1]. 5 5, what wil 
368 . coſt : "4 

Anſwer. 47 J. 17 $. 6d, 

Leſt. 10. If a Yard of Broad-cloth wy" 1555. what will 


four Pieces, each containing 274 Yards coſt at that rate? 
Anſwer. 85 J. 145. 35 d. 
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Chap. 25. The Rule of Three, &c. . 
Queſt. 1 1. A Mercer bought 3 Pieces of Silk, each Piece 


7 contained 24 Ells, at 6 5. 2 d. per Ell; I demand the Va- 
ue of 32 Pieces at that rate ? 8 5 

Anſwer. 26 l. 35. 44d. _ ; 
N In reſolving the four next Queſtions, obſerve the 8th Rule 
to} of Chap. 19. 


— Lueſt. 12. 1f + of an Ounce of Silver coſt 2 5. I demand 
4 Wthe Price of 113 l. at that rate? 
Anſwer. 35 Il. | 
i: 16fl geſt. 13. If 15 J. of Gold is worth 61+ J. Sterling, what 
is a Grain worth at that rate ? 1 . 
Anſwer. 124. 5 
Qusſt. 14, If 4 Yards of Silk is worth 5 of £1. what is 
6 the Price of 155 Ells Flemiſi? 
Pound] Anſwer. 9 1. 125.6 d. 3 | 
Queſt. 15. If Jef + of a Pound of Cloves coſt 6 s. 22 d 
vbat coſt the C. weight at that rate? Be 7 
obſerve Anſwer. 691.6 5. 8 d. | | 
Note, That when the Anſwer to the Queſtion in this and 
. colt at the next Chapter are given in Fra&ions, they are given in 
| their loweſt Terms. f 1 DS 


w nn G HAN XV. 
1 wh The Rule of Three Inverſe in Frafions. 


Fx hath been already taught (in the 3d Rule of the 11th 
Chapter) how to diſcover when the 4th proportional 
obſerie ¶ Number (to the three given Numbers) is to be found out by 
a Rule of Three Dirett, and when by a Rule of Three In- 

demand verſe ; to which Rule the Learner is now referred. 
2. When (in Fractions) you find a Queſtion to be ſolved 
by the Rule of Three Hrverſe, viz. when the third Term is 


at wil N the Diviſor, then having reduced the Terms exactly (ac: 
cording to the Rules in Chap. 24.) multiply the Numera- 

„tors of the three Fractions into the Denominators of the 2d 
* and 1ſt Fractions, and the Product is a new Denominator ; 


then multiply the Denominator of the 3d Fraction into the 
Numerators of the 2d and 1ft Fractions, ard the Preduct is 
are Numerator, which new Fraction thus found, is the 

Queſts J Anſwer to the Queſtion 
| Hs5 Leſt, 


e ²˙ ˙öÄ—ꝛ—ꝛ ³ ⅛—ͤUüU... Ian 


154 The Rule of Three, &c. Chap. 2 
5 3 3 8 
les 1. If > of a Yard of Cloth that is two Yr 
wide, will make a Garment, hoiv much of any other Dn 
pery that is 3 of a Yard wide will make the ſame Ga 
men? | | PL 
Anſwer. 21 Yards, 5 
VQueſt. 2. I lent my Friend 46 J. for? of a Year, hoy 
much ought he to lend me for 17 Parts of a Year ? 
Anſwer, 63+ l. 8 0 „ 
Queſt. 3. It Tot a Yard of Cloth that is 2+ Yards wid, 
will make any Garment, what Breadth is that Cloth whe 
14 Yard will make the ſame Garment ? 
Anſwer. 3; of a Yard wide, | 
_ Neſt, 4. How many Inches in Length of a Board that is 
9 Inches broad, will make a Foot Square? „ 
Anſwer. 16 Inches in Length. | 
VQueſt. 5, If when the Bufhel of Wheat coſt 4 5. J. the 
Penny-loaf weighed 10 4 Ounces, what will it weigh when 
the Buſhel coſt 8 S. 59? - 
Anſwer. 5 2 Ounces, 5 
Queſt, 6, If 17 Men can mow 24+ Acres in 10 2 Days, i 
how many Days will ſix Men do the ſame ? 5 
Anſwer. In 21 Days. „ 


. 
CHAP. xxVI. 
Rules of Praftice. 


1. IN the ſingle Rule of Three, when the firſt of the 
1 3 Numbers in the Queſtion (after they are diſpoſed 
according to the ſixth Rule of Chapter 10,) happeneth to 
be an Unit (or 1) that Queſtion many Times may be reſol- 
ved far more ſpeedily than by the Rule cf Three, which 
kind of Operation is commonly called Practice, and indeed 
it is of excellent Uſe among Merchants, Tradeſmen, and 
others, by reaſon of its Speedineſs in finding a Reſolution 
to ſuch Kind of Queſtions. 
2. The chiefeſt Queſtions reſolvable by theſe bre Rules 
may be comprehended under the three general Heads or 
Catcs follow ing, viz. | 
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ads or 


When 


1 Of Farthings under 4. 
1-1. .1 2 Of Pence under 12. 
Ming os 3 Of Pence and Farthings. 
2: the” Inte- 4 2. Shillings under 20. 5 
« conſiſts J Of Sbillings, Pence, and Farthings. 
. 6 Of Pounds. 


7 Of Pound s, Shillipgs, Pence, and Farthings, + 


It would be very convenient for the Practical Arithmeti- 


cian to have by Heart the ſeveral Products of the 9 Digits. 


multiplied by 12, for his ſpeedy reducing Pence into Shil- 


lings, and Shillings into Pence, which he may gain by the 


folowing Table, 
| | | 1% if I2 
2 | 24 
33 4.30 
On | 48 
12 Times 5 b is 4 60 
S 1-72 
7 | 84 
8 | 96 


95 5 108 


| 3. Shillings are practically 080 do Poands thus, 
vi. Cut off the Figure ſtanding in the Place of Units with 


a Daſh of the Pen, and note it for Shillings, then draw a 
Line under the given Number, and take half the re- 


maining Figures (after the firſt is cut off) and ſet them 


under the Line, and they are ſo many 
Pounds; but if the laſt Figure is odd, 42658 
then take the leſſer half and add 10 to — 
the Figure fo cut off (as before) for Shil- I. e 
lings; as if I were to reduce 43658 Shil- 2182 18 
lings into Pounds, firſt I cut off the laſt 


Figure (8) for Shillings, then I take half of the remaining. 85 
Figures (4355) thus, half of 4 is 2, which I put under the 


Line, then half of 2 is 1, and becauſe 3 is an odd Number, 


I make the next Figure 6 to be 16, and I go on, ſaying, half 
of 16 is 8, then half of 5 is 2, which is the laſt Figure, 
wherefore becaule 5 is an odd Number, I add 10 to the 8 1 
cut off, and it makes 18s, ſo that I find it to be 21823, ' 
18 s, as per Margent, . 


4. 


Chap. 26. Rules of Praffice. 155: . 


Rule is 70 J. 5 5. 


bY 
20 


156 Rule of Practice. 

| 4. It is likewiſe convenient that the Learner be acquainted 
with the Practical Tables following the firſt containing the 
Aliquot or even Parts of a Shi 
Aliquot Parts of a Pound, 


| 6. - > TE 19 
4 I G 6 
The even I 2 | | 
Parts of a : „ 2 . : 
Shilling. ) $ 2 284 7 
| 3 > 15 Va {4 2 
2 9 ft 2 
1 

-< | I 
3 FA 1 

Caſe 1. 
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5. When the Price of an Integer is a Farthing, then tale 
the 6th part of the given Number, which will be ſo mary 
Three-half-pences, and if any 
by tbe 7th Rule of Chap. 9. then conſider that Three: hall 
pence is 3; of a Shilling, wherefore take the 8th Part of them 
for Shillings, and if any thing remain, they are ſo mar) 
T hree-hali-pences, which reduce into * 

Rule foregoing, Example, What comes 67486 J. to, at a 
Farthing per J.? Firſt, I take 5 of 67486, and it it 11247 
Three-half pences and four Farthings, or 1 Penny, then 
3 of 11247 is 1405 f. and ſeven remains, which is ſeven 
Thres-half-pences, or 10 } d. which, with the four Far- 
things before, make 11; d. and 1405 5. which by the third 


ing remains it is Farthings 


ds by the third 


In all 70 J. 5s. 11 d. for the Anſwer, 


See the Work following. 


67486 at 4 7 J. 
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Chap. 26. Rule of Practice. 157 1 
uaintel i i Other Examp/es follow | if 
ing the 118576 l. ar 1 qr. | 6380 J. at 1 qr. i* 
ing the | — mm ——_— l | — | 3 

4 | 51072 2 q rs. 1063 2 Qrs. mi 
"if |-5|17618 , eise 1 4 Li 
YT . | 88 8 8 Facit. 1 6s 12 11 Fact 4 
6. When the Price of che Integer is 2 Farchings, then F 
i rake che Third Part of the given Number, for ſo man By 
'o M Three-half-pences, and the Remainder if any, is Half- 1 
i pence, then take the Eight part of that for Shillings, as 4 
il before, Cc. ; 1 ; 1 
f 5 5 xambe. | 7 
ent x ; 1 | 1 
pee | : (7368 J. at 2 qrs 4 ER? CES 9 
t 1 — 4970 = 
ee-halk 7 [245 42782 2 Yrs. ö 
f th I 1 . FN 5 3 bo 
e e fir 96: i 
. 1 -# [ie | 
i is 7 Facit 0-7 Sx: 1 
ehe 7- When the Price of the Inceger is 3 Farchings, then 1 
” ven take half the given Number for Three-half-pence, ard if ft 
Far. 0% Thing remain it is 3 Farthings; chen take the 8th 1 
e third for Shillings, as before, Oc. 7 T7 
nſiver, [ 2 4736 l. at 5 qs. TY I, at 3 qrs 1 
3 2368 s 2712 3 Jrs. [+ 
2-96. 2 3319 
—— — | | — us —ͤ — 
| „ 0 | | J. 5. d. Urs. + 
| 14 16 Fact | | 16 19 © 3 Fact. 
8, When the given Pr 
or Parts of a Shilling, (viz. Pence) divide the given 
Number of Integers, (whole Value is fought) by the 
Denominator of the Fraction repreſenting the even Part, 
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158 Ru es of Practice. Chap. 24, 
Rule of the 9th. Chapter) and thoſe Shillings may be redu- 
ced into Pounds by the third Rule of this Chapter, Ex. 
ample ; Let it be required to find the Value of 438 J. at 3 d 
per I. 1 confider 3 d. is + of a Shilling, and 438 J. will coſt 
ſo many 3 Pences, wherefore I divide 438 by 4 the Deno- 
minator or 7, and the Quote is 109 Shillings, and two re- 
mains, which is two 3 d. or 6 d. the whole Value is 5. 

98. 6 d. as by the following Work appeareth, 
5 2438 l. at 3 d. 8 


——— — — ——_—_— 


- 


20 LO|g—-6 | 

—— e 
N „ ee d 
If the Learner is minded to try the Fruitfulneſs of his 
Genius, he may frame as many Examples as he thinks fit, 
ana work them as before, | | | 

9. If the Price of the Integer be Pence under 12, and 
yet not an even Part, then it may he divided into even 
Parts, and ſo the Parts of the given Numbers taken ac- 
cordingly, and added together, as if it were 5 d. which 
is 3 d. and 2 d. viz. 5 and 5; of a Shilling, firſt take + of 
the given Number, and then; thereof, and add them to- 
gether, and their Sum is the Anſwer in Shillings, ſtil] ob- 


ſerving Rule 7 of Chapter 9, for the Remainder, (if any 


be) then bring the Shillings into Pounds by the third Rule 
foregoing. Likewiſe 7 d. is; and 2, 10 9 d. is 1 and 
and 10 d. is and 5, and 11 d. is and + of a Shilling; 
or elſe many Times your Work may be fhortned thus, viz. 
when the ſaid given Price is to be divided into even Parts of 
a Shilling. or of a Pound, after you have taken the firſt e- 
ven Part, the other may be aneven Part of that Part, as in 
the next Example, where are given 429 J. at 5 d. per I. now 
I may divide it thus, viz. into 4 d. and 1 d. and 4 d. being 
z of a Shilling, and 1 d. being + of 4 d. I firſt take ; of 
4391. and it gives 145 8. 4d. and for the 1 d. I take 5; of 
146 s. 4d. which is 36 s. 7 d. which in all comes to 9 J. 25 
11 4, Examples follows. 


\ 
ad 4 


+ * 


* + * 
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- BE | . 3 i 
„ Ex | 439 as perl, | [| 417 tg per yd. | 
at 3 d | — — — —— 14 
ill coſt 114 149 4-- 2 201 6 1 
Deno- 8 n 13 ; if 
Wo re- 1 12 3 1 
FCC | 
. 9 J. 25. 11 d. Fucit 15 J. 12s. 9 d. Fac. l 
” 1 Lew 4. | | Flls 4. (+ 
" ny 587 ar 7 per Ell | 2 | 386 at 10 F; 
Es fit, 3195 PF | 3 | 193 WE 
ili inne -9 1 at 
en ac- 24-3412 5 >: 32 8 Fre! 
which | — — — — . | 5 | my 
e + of | | 174. 2. 5 d. Facit 164.01 5. 8 d. Facit 
m to- EF: Db | | | 1 Hes (6,24 
ill ob- |} has d. + © d. W3 
if any os | 836 at 8 per yd. $34 at 11 | 8: 
Rule — e A 
ne | ;| 278 8 1 178 | 
ng; ; 5 4 
ts O — —— 5 9 | | i 
= 1-197 4 F412 | 
* Finnen 
« NOW IS: + 4. P89: 06 
Xing [| re | = 241. 9 s. 6d, Facit. til 
7 : 10. When the Price of the Integer is Pence and Far- i 
LB things, if ir make an even Part of a Shilling, work as | 
. 2% before; but if they are uneven, as Penny Farthing, Pen- 


ny three Farthings, 2 d. 1 qr. or 2 d. 3 qrs. 1 d. 3 qrs. or 
4 like, chen firſt work for ſome even Parr, and then 
conſider what Pait the reſt is of that even Parr, and di- 
F vide that Quotient thereby, then add them 3 


. 


and reduce them to Pounds as be- 5 
fore. Example. 3476 J. at 14, | | I. Adi. u. 
1 gr. per I. firſt I work for the 2470ati 1 
Penny by dividing 3470 J. by 12, 1 
for 1 dl. is 1 of a Shilling, and the | + | 8 
Quote is 2895. 2 d. then I con- „ 
ceive that one Farthing is the 4 f þ ———— — 
« Penny, and the Value of one Far- 125 | 361 5 2 
thing will be + of the Value of a | 3 
Penny, and therefore I take + of | | J. s. d. qs. 
2895. 2 d. which is 725. 3 d. 2 978. f 18 1 5 2 


and add them _ and they 
are 18 J. 15, 5 d. 2 qrs. as by the Margent, 

A op” 3 

11. When the Price of the Integer is 25. then cut off the 

Figure in the Place of Units of the given Number, and dou- 


Pounds. Example, 436 Yards at 26. per Yard, ry 
cut off the laſt Figure 6, and double it, makes 4315 
1235. and the other two Figures, vis 43, are fo e——— 


: - „ : N 
3 = n 2 we = 
2 a 1 pt, „„ 1 Aa — 8 ran o 
5 n * » £ 5 1 lr — - 
— —— 11 - = 5 * n — — 
. — 7,7 = \ X 1 a . Ine TER” . 
— —-¼ : r e eo oy 
— 2 y PLC — noe) rh — - 8 
* — * — — ow 
: e : 
4 9 ” 
» * 
K a 


as per Margent. 
12. Hence it is evident that when the given Price of an 
Integer is an even Number of Shillings, then if you take 
half of that (even) Number of Shillings, and multiply the 
given Number of Integers thereby, doubling the firſt Fi- 
gure of the Product, and ſetting it apart for Shillings, the 
reſt of the Product will be Pounds, which Pounds and 
Shillings are the Value ſought. Example. What coſt 
536 Yards at 8 s. per Yard ? To reſolve which, I take 
Half of 8s. (the Price of a Yard) which is 4, and mul- 
tiply 5536 thereby, ſaying, 4 Times 6 is | 
24, then I double the firſt Figure 4 makes 8 5 36 Ts at $s 
for Shillings, and carry 2 to the rext Pro —— 
duct, Cc. find the reſt of the Product to be 214 J. 8 s. 
= 214, which I note for Pounds; ſo that the 
_ Value of 536 Yards at 8 s. per Yard, is 214 J. 8 s. as by the 
Margent. Other Examples of the ſame Kind may be 
wrought after the ſame Manner, 
13. If the given Price of the Integer is an odd Num- 
ber of Shillings, then work firſt for the even Number 


of 
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ble it for Shillings, and the Figures on the other Hand are 


many Pounds; fo that their Value is 43 J. 12s, 431. 128. f 


Chap. 2 
of Shillit 
take 1 © 
the 3d Rv 
you have 

Tas 


tte! 
Pence, 
vide t 
ſeek b1 
that e 
384 ya 
8 6. is 
the Q 
ſo that 
amoun 
ſerving 
16. 


K 


0 


Chap. 26. Rule of Practice. 
of Shillings by the laſt Rule, and for the odd Shilling 


46 


take 25 of the given Number of Integers, according to 
the 3d Rule of this Chapter, and add them together, and 
you have your Deſire. Examples fol low. 


Tas: $, { 
422 at 3 per Yard | 
5. 
42 4 
21 2 
63 6 fatit. 
— Ns 
516 at 7 per Ell 
. 
134 16 
. 
180 12 Facit 


Example. 


; | 


15. When the given Pr 


: 


Ells 6. 
431 t 13 
3 
314 
OO ©: 
280 03 Facit 
| Els 6. 


324 at 17 per Ell. 


Dn 
— — — — 


3 
„ i 04 
16 004 

j 275 Oð Facit 


14. Excepr when the given Price of the Integer is 5 6. 
for then it is ſooner anſwered by taking { of the given 
Number, 


whoſe Value is ſought, as in the following 


yds, 5. 
436 at per Yard 


109 J. Facit 


| 


ice of an Integer is Shillings and 


3 
| 206 at 5 per ell 


— — — 


| 51 J. 10s, Facit 


- 


Pence, or Shillings, Pence and Farthings 3; then di- 
vide the given Number of Integers whoſe Value you 
ſeek by the Denominator of that Fraction repreſenting 


that even Part. As for Example, What is the Price of - 


384 yards at 6 5. 8 d. per yard? Here I conſider that 6 s. 


8 6. is 3 of a Pound, wherefore divide 384 by 3, and 


the Quote is the anſwer, viz. 128 J. 


fo that 384 yards at 6 6. 8 d. per yard, 
amounts to 128 J. as per Margen, ſtill ob 
ſerving the 7th Rule of the gth Chapter. 
16. When the given Value of the Integer is Shillings 


EW 


384 


and 


128 J. fa. 
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and Pence, and not an even Part of 2 Pound, yet many 
times it may be divided into Parts (viz; 6s. 6d. is 4%. 


and 2's, 6 d.) for the: 4.5. Work according to the 12th. 


Rule foregoing, and for the 2 s. 6 d. take the eighth Part 
of the given Number, and add them together, then their 
Sum is the Value required, | | 


S0 8 f. 6d. will be divided into 6 5. and 2 8. 6 d. and the 


dhe Price of the given Number may be found out as before, 


Oc. Examples follow. 


: | | 34s | . $6: d. | & Elle Fo: dq. 
I 1388 arts 8 2% Mt 5 4: 
| [1281.13 4 | 215+ 0" | 
| 8. 38 12 0 > 40 © 
[167 1. 55. 4d.Fact | | 64 |. Facit. 

4. 427 at 8 6 4. 386 at 14 8 
11281 2 6 8 154 J. 8 © 
TL: 4 128 134 
181 J. 95. 6 d. Facit.] 283 J. 15. 4d. Facit. 


17. When the given Price of an Integer is Shillings and 
Pence, and you cannot readily divide them accordirg to 
the laſt Rule, then multiply che given Number whoſe Va- 
lue you ſeek, by the Number of Shillings in the Price 


of the Integer, and then for the Pence work by the 8th 


Rule foregoing ; then add the Numbers together, and their 


Sum is thc ir Value ſought in Shillings; as for Example. 
What is the Value of 392 Yards at 6 s. 9 d. per Yard. 


Here 6 s. 9 d. cannot be made an even Part, nor indeed 
can it be divided into even Parts of a Pound; wherefore I 


multiply the given Number of Yards 392 by 6 for the 6 5. i; 
the Product is 2352 6. then for the 9 d. I divide it into WT 


6 d. and 3 d. and work for them by the $th Rule foregoing, 


| and at laſt add the Shillings together, they make 26465. 


and by the 3d they are reduced to 132 J. 6 s. the Value of 
392 yards at 6 5. 9 d. per yard. See the Work. 392 


Tap 


In like 
18. W 
Pence, ar 
Integers, 
lue of the 
the 10th 
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| 12392 yds at 6s. 9 d. 


— * 


2352 


2 196 
141 98 
+ | 26416 


EY 1321. 6 5. Facit 
In like manner Variety of other Examples be wrought-- 


18. When the given Price of the Integer is Shilliogs; 


Pence, and Farthings, then multiply rhe given Number of 
Integers, by the Number of Shillings contained in the Va- 
lue of the Integer, and for the Pence and Farthings fellow 
the 10th Rule of this Chapter. ON 
. | Example 

438 x 8 64 | 370 a 14 23 
2. 19 8 4 


27 4 d r t — _ 


«/- ww — OO 2 
wo 
K 
O 
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I Elle . 4. ee, e ak VPN 
ry it 9 2 Fac. 263 J. 45. 9 d.; 


4 | — — Els „ d 
91 1215 o 431 at 2 4 
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133 2 + 4 | $62 | 
— 8 107 94d. 
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Hs + 119.8 
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| Caſe 6. I Chaprer, a 
16. When the given Number of the Integers is Pound, Sum is the 

then multiply the Number of Integers, Whoſe Value i ; 


ſoughr by the Price of the Integer, and the Product is the | | C- 
Anſwer in Pounds. | | | Jar3 
Examples. | — 
= OR 8 639 
42 at 2 per C. | | 13 ar 8 per C. 1213 
$41. Facit 104 J. Facit 256 
30 at 3 per C. | 48 at 12 per C. 3&1 1 
90 J. Facit | | t 5760, Facit | Ex 200 
3 Caſe 7. | 3 > =o 
20. If the Price of the Integer is Pounds and Shillings, 14 
then for the Pounds work as in the laſt Rule, and for the 1 1. rl 
Shillings as in the 12th and 13th Rules beforegoing, then 85 
add the Numbers produced from them both, and the Sum 3 
is the Value ſought. 1 1 
; np Examples, G 
r Pu Es 4 
46 at 2 4 "I 2 at 4.340 5 Ki 
— 8 526 
24% . 40 (328 3 d 
44109 4 107 41 id, 
101 46. Facit 369 l. Facit | 5 
| {Groſs J. 5. by 7 . | 
= 39 *. 2 7 26 at 3 16 21. 
8 31.174 3 301198 | 
(6s) 17 8 13.19 19 | 
13. 2 18 * 1 5 „ 
— — — ——_ — - 15 Ii 
1941. 6s. Facit 98 1. 16s. Facit. gers . 
21. When the given Price of an Integer conſiſt of (by ck 


Pounds, Shillings, Pence, and Farthings, then work for || Numt 
the Shillings, Pence, and Farthings firſt, according to the take 
18th Rule of this Chapter, and find the Total Value of wake 
the given Number, as if there was no Pounds, then 5 
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p. 26. with the Pounds according to the 19th Rule of this 

Chapter, and add the Numbers thus found, and their 
d oundz, Sum is the Total Value required. 


alue i  - Example of this Rule follow. 


t. is the ö G. f. . d. CM l 1 
| Aas att 13 42 3jir3 16 5 
639 296 d. 8 s. 1 
213 rs 6 6d. 1% 
_ — 9 3, 68. il 
2569 d. 4. 73 fra. | þ 
138] 53 3 — — 18 
3 d.] 26 7: 32'8 01d. | it 
L.; 0 oo ——— — 151, 85. 45d. vp 
| 24418 101 111 31. ft 
u1lings, 142 J. 08 5. 10 1 4 | 1271.85. 41 d. fa iÞ 
for the 1 l. i222 : e 1 
35 then N. 8 ee 1 1 1 
ne Sum J355 l. 88 10 2. facit „„ a lp 
; 1 Groſs 1. s. d. | 
Gen I. „ d. 48 at 3.15 175 . 
416 at 2 9 34 240 | . 
41 Oo. 0 | 14 
9 8.3744 ee eee, 13 
3d 104 | .700 49 . At 
id] 26 RE = | 
— — — 4 IEP 
N 8 | 41 5 o 
21. 11931. 145. 8 ' 
932 144 31. 1 
1025 1. 148. facit. 182 J. 6 s. facit 
22. When there is given the Value of an Integer, and 


id is required to know the Value of many ſuch Inte- 
I gers together, with & or ; or 4 of an Integer, the firſt 
ſiſt of (by che former Rules) find our the Value of the given 


k for Number of Integers, and then for 4 of an Integer 
roche take * of the given Value of the Integer, or for 2 
lue of take 1 of the given Value of the Integer, and for 4 ö 
work | ate rg 1 F 
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the Integers and their Parts. 


to amount to 26 J. 45 3 d. as by 26 
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Half, ferting each Part under the Precedent, then adding 
them together, their Sum will be the required Value of 
Example, What is the Va- 
Ss. 6 d. per Yard ? To give an An- 


. | d. | 
116; at 4 6 

HK iss [2.5 

141. 10 d. | 2 5. Gd. 
| 2 3| 2 yards, 
at 45 6 d. per Yard, which I find —— —— ——— 
43 Facit - 


lue of 116 Yards, at 


_ » Cwer, Firſt I work for the Va- | 
| ue of 116 Yards, by the sch yds. 
Rule foregoing, and then for the 
half Yards, I cake half of 4 s. 6 d. 
which is 2 5. 3 d. and add to the 

-  _ -reſt found as before, then is that 
Sum the total Value of 116 yrds 


the Work in the Margent. And 
all other Examples of this Kird, are wrought the ſame 
WAY: ©. | | . 

oy more Queftions may be ſtated, and ſeveral other 
Rules of Practice may be ſhewn according to the Methods 
of diverſe Authors; but what have been delivered here, 
are ſufficient for the Practical Arithmetician in all -Caſes 
whatſoever. | | 


C HAP. XXVII. 
The Rule of Barter. 
I, B is a Rule among Merchants, which (in the 


Exchange of one Commodity for another) informs 
them ſo to proportion their Rates, as that neither maß 


ſuſtain Loſs. 


2. To reſolve Queſtions in Barter, will not be diff. 


cult to him that is acquaimed with the Golden Rule, or 


Rule of Three, it being altogether uſed in reſolving ſuch 


Queſtions. | | 
Queft, 1. Two Merchants, (viz. A and B) Batter, A 
hath 13 C. 3 qrs. 14 J. of Pepper, at 2 J. 16 s. per C. aud 
B hath Cotton at 9 d. per Il. I de mand how much B muſt 
give A for his Pepper? Tt, 1 t > 
Anſwer. 9 C. 1 qr. 1 | 
Firſt find by the Rule of Three, or the Rules of Pra- 


Rice foregoivg, how much the Pepper is word, ſaying, 


. : vr 


ap. 20" 
firſt rake the Half of the given Value, and then: Half of that 


1 


"If 1 C. 


a Anſwer. 


Second! 


Cotton, h 
Anſwer 


13 C. 3 qr: 
Cotton is 
Left. 


'Cloth, wc 


$ g. per Y: 
demand h 


Broad-clo 


Anſwer 
Firſt (a 
ſell his Sh 
will 4s.r 
Anſwe! 
Thus y 
55. 4 d. it 
It rem: 
give for 1 
Method i 
180, and 
100 4 1 
Oueſt. 
6 Ten I 
demand h 


per Ceut. 

Leſt. 
at 45,6 « 
ney, and 


much Cc 


Anſwe 


. 2 95 


f that 
dding 
ue of 
e Va- 
n An. 


* 
o 


Pra- 
ing, Fa 


If 1 C. ooſt 21. 16s. what will 13 C. 3 qrs. 141. coſt ? 


- " 


. Anſwer. 38 J. 17 5. 1 | 
Secondly, By the Rule of Three, ſay, If 9-4. buy 11. of 


Cotton, how much will 38 J. 17 s. buy ? 
Anſwer. 95 C. and fo much Cotton muſt B give to A for 


13 C. 3 qrs. 141. of Pepper, at 2 J. 16 s, per Cent, when the 
Cotton is worth 9 d. per J. 
Cuſt. 2. A and B Barter, A hath 120 Vards of broad 


Cloth, worth 6 s. per Yard, but in the Barter he will have 


$ g. per Yard ; B hath Shalloen worth 4 f. per Yard, Now I 
demand how many Yards of Shalloon B muſt give A for his 


Broad-cloth, making his Gain in Barter equal to that of A? 


Anſwer, 110 Yards of Shalloon. | 
Firſt (as in the laſt Queſtion) find out how B ought to 
ſell his Shalloon in Barter, v7. ſay, If 6's, require 8 g. hat 
will 45. require? | 1 | | 
Anſwer. 5s. 4d. 77 I 
Thus you ſee tliat B muſt ſell his Shalloon in Barter at 
55. 4d. if Aſell his Broad-cloth at S g. per Vard. EX 


It remaineth now to find out how much Shalloon B-muſt 


give for 120 Yards of Broad-cloth, which: reſolved. after the 
Method in the firſt Queſtion ef this Chapter is found to be 


180, and ſo many Yards of Shalloon-mutt B give A for the 
100 Yards of Broad-cloth, | 


Queſt, 3. A and B bartered, A had 14 C. of Sugar worth 


6 d. per J. for which B gave him 1 C. 3 qrs, of Cinnamon, I 


demand how B rated his Cinnamon per J. 
Anſwer, 4 8. per J. 


Queſt. 4. A and B Barter, A bath 4 Tun of Brand v, worth 


37 J. 165. ready Money, but in Barter he hath 50 J. 8s. per 


Tun, and giveth B 21 C. 2 4/5. 11 +1. of Ginger for the 4 


Tun of Brandy, I deſire to know how much B ſold his Gin- 
ger in Barter per C. and how much it was worth in ready 
Money ? | 

Anſwer, For 9 1.6 s. 8 d. in Barter, and it is worth 7 1, 
per Cent. in ready Money. . 

Queſt. 5. Aand B Barter, A hath 320 Dozenof Candles, 
at 45. 6 d. per Dozen, for which B giveth him 301, in Mo- 
ney, and the reſt in Cotton at 8 d. per J. I demand how 


much Cotton he muſt give him more than 30 J. 


Anſwer, 11 C.1 qr, 


CHAP, 
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HAF. XKxVIN, 
| \Reeſtions in Loſs and Gain. 


£. 1. A Merchant bought 436 Yards Broad-cloth for $5, 

| A 6 d. per Yard, and ſelleth it again at 10s, 44, 

per Yard ; now | deſire to know how much he gained in 
the 436 Yards? . | 

Anſwer. 29 1. 12's. 4d. | 5 

Firſt, Find out by the Rule of Three, or by Practice, 
how much the Cloth coſt him at 5's. 6 d. per Yard, which 
I find to be 185 J. 6's. then by the ſame Rule find out how 
much he ſold it for, viz. 225 J. 5 s, 4 d. then ſubtract 185 1, 
6 s, which it coſt him, for 225 J. 5 s. 4 d. which he fold it 
for, and there remaineth 39 J. 195. 4 d. for his Gain in the 
Sale thereof — „„ 55 
Otherwiſe, it may ſooner be reſolved thus, firſt find out 
how much he gain d per Yard, viz, Subſtract 85.6 d. which 
he gave per Yard, from 10s, 4 d. which he fold it for per 
Yard, the Remainder is 1 5. 10 d. for his Gain per Yard, 

Then ſay, oo A OA. 

If one Yard gain 18. 10 d. what will 436 Yards gain? 
The Anſwer, by Practice or the Rule of Three, is 391, 
19 5. 4 d. as was found before. SR „ 
Queſt. 2, A Draper bought 124 Vards of Holland-cloth, 
which he gave 31 J. I deſire to know how he muſt ſell it.per 
Yard to gain 10 J. 6 s. 8 d. in the whole Sale of 124 Yards? 

Anſwer, At6 5.84. per Yard. 

Add the Price which it coſt him, (v. 311.) to his in- 
tended Gain, (viz. 10 J. 66. 8 d.) the Sum is 41 J. 65.5 d. 
Then ſay, © | . 5 
If 124 Yards require 41 J. 6s, 8 d. what will 1 Yd re- 
quire ? By the Rule of Three, I find the Anſwers 8. 8 d. 
25 3. A Grocer bought 3 C. 1 qr. 14 1. of Cloves, 
which coſt him 25. 4 d. per I. and fold them for 52 J. 145. 
I defire to know how much he gained in the Whole? 
Anſwer. 8 J. 125. : 
Queft 4. A Draper 


mand how he muſt {ell them per Piece to gain 15 J. in lay- 


ing out 100 J. at that rate? Anſwer. 1 I. 14 5. 6 d. oo 
| $ 


Piece; for, ; 


bought 86 Kerſeys for 1291 I de- 


Chap. 2 
As 100 
So that 

much he n 

the Rate of 

per Piece, 
As 86 P 
6d. whicl 


Queſt. 5, 


17 5. 44. 
loſe 12 }. 
per ? 
Anſwer. 
Subtract 
and there 
As 100 
131.:17..8. 
loſe after 
muſt ſell it 
AS 131 
Queſd. 6 
Fodder co 
after che R 
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Anſwer. 
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Cent.) to 
AS 112 
Which 13 
Jour 10 P 
Then ſay, 
AS 390 
dreds 2 18 
l. wet. and 
Queſt. 7. 
being ſoph' 
the Rate o 
much it co 
lon to loſe 
Anſwer. 
11 &. 
100 J. 
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for $5, 
S, 4d, 
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actice, 
which 
it how 
185 J. 
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in the 


nd out 
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Queſt. 5, A Grocer bought 4 C 


yout 10 Fodders to Half Hundreds, and it makes 390. 


Chap. 28. Queſtions in 


As 100is to 115 J. fois 12) J. to 148 J. 78. 

So that by the Proportion above, I have found how 
much he muſt receive for the 86 Kerſeys, to gain aſter 
the Rate of 15 per C. Then to find how he muſt ſell them 
per Piece, I ſay, 

As 86 Pieces are to 148 J. 7 s. ſo is one Piece to 1 1. 48 
6d. which is the Number ſought. 
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C. of Pepper for 13 7. 
17 5. 4 d. and it proving to be damnified ) is willing to 
loſe 2 J. Ic s. per Cent. I demand how he muſt ſcll i it 
er]? | 
Anſwer. 7 d perl. 

Subtract 12 J. 10 s. the Loſs of 100 J. from 1co l. 
and there remains 87 J. 10 s. Then ſay, 

As 100 J. is to 871, 105. ſo is 15 J. 175 4 4. to 
13 J. 17 5. 8 d. and fo much he muſt fell it all for, to 
loſe after the Rate propounded: Then to know how he 
muſt ſell it per J. I ſay, 

AS 13 J. 17 6. 6 d. is to 41 C. 11 w7 d. 

Queſt. 6. A Plummer ſold 10 Fodder of Lead (che 
Fodder containing 19 3 C) for 204 J. 10 5. and gained 


after the Rate of 12. 10s der My I demand how” 1 9 


much it coſt him per C? 

Anſwer. 18 s. 8 d. 

To reſolve this Queſtion, add 12 J. 10 5 (che Gain per 
Cent.) to 10 J. and it makes 112 J. 10 5. Then ſay, 

AS 112 J. 10 f. is to 100 0. fo is 204 l. 15s, to 1820, 
Which 182 J. is che Sum it coſt him in all; chen reduce 


Then ſay, 

As 390 Half Hundreds is to 1827. fo is 2 Half Hun- 
dreds to 18 5. 8 d. the Price of two Half Hundreds, or 1 
l. wt. and fo much ic ftood him in per C. wt 

Queſt. 7. A Merchant bought eight Tuns of Wine, which 
being ſophiſticated, he ſelleth for 400 7. and loſeth after 
the Rate of 12 J. in receiving 100 4. Now I demand how 
nuch it coſt him per Tun, and how he ſellech it per Gal⸗ 
on to loſe after che ſaid Rate? 

n 4 colt him 56 J. per Tun, and he muſt fel] it at 
3s 11 d. 2 qrs. per Gallon, co loſe 12 J. in receiving 


loo J. 


1 | 10 
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170 Dueftions in Loſs, &c, Chap. 28. 
To reſolve this Queſtion, I conſider in the firſt Place, 
that in receiving 100 1. he loſeth 12 1. therefore 1001. 


hap. 29. 
Queſt. 1. A 


comes in for 112 1. laid out; wherefore to find out how 1 
much he laid out for the whole, I ſay, 1 e 

As 100 l. is to 112 J. ſo is 400 l. to 4481. and fo ee Tin 
much the 8 Tuns coft him: Then to find how much it coſt N Creditor? 
per Tun, I ſiy, 3 3 To reſolv 
48 8 is to 448 1. fo is 1 to 56 J. the Price it coſt per Time, v 
Tun. 3 DR 

Now to find how he. muſt ſell it per Gallon, reduce the 1 wn 
8 Tuns into Gallons, make 2016. Then ſay, | 0 {. Mu 


As 2016 Galions is to 400 l. ſo is 1 Gallon to 33. 
11 d. 2 28 476. the Price he muſt ſell it at per Gallon to 
loſe as atoreſaic. 1 | 5 Then 1 di 
Neſt. 8. A Merchant bought 8 Tuns of Wine, which Ihe total D 
being ſophiſticared, he is willing to ſell for 400 l. and lo- Nime of pa. 
ſeth at that Rate 12 J. in laying out 100 l. upon the ſame; | 
now I demand how much it coſt him per Tun? 

Here J confider that for 100 l. laid out, he received but 
88 1. wherefore to find what 8 Tuns coſt him, I ſaz, 

As 88 I. is to 100 J. fo is 400 l. to 454 + the Price it 
all coft him; chen to find how much per Tun, I ſay, Pbebtor c 

As 8 is to 454 72, ſo is 1 to 56 N, or 56 l. 16s. 4 d. 600 J. V 

2 5+ 9's. per Tun. 200 J. M 
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hole, 1 de 
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Equation 0 Pa ments. Na the Sur 

? 4 ; : bole Debt 

1. Quation of Payments is that Rule among Mer- iyment ol 


chants, whereby we reduce the Times for Pay- Iz. The 

ment of ſeveral Sums of Money to an equated Time for N of that 
Pay ment of the whole Debt, without Damage to Debtor ted Tin 
or Credicor ; and, e Intereſi 

| The Rule is, | ated T. 

2. Multiply the Sums of each particular Payment by Ris due at 

its reſpectivè Time, then add the ſeveral Products toge bn is true 
ther, and their Sum divide by che total Debt, and the In the la 
Quotient thence arifing is the equated Time, for the Pay- Nonths, b 
ment of the whole Debt. Example. lonths af 
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hap. 29. Equation of Payments. 171 
Queſt. 1. A is indebted to B in the Sum of 130 J. where 
50 J. is to be paid at 2 Months, and 50 J. at 4 Mont hs, 
| the reſt at 6 Months, now they agree to make one 
j ment of the total Sum; the Queſtion is, What is the 


ated Time tor Paymert, without Damage to Debtor 


rCreditor? : 


To reſolve this Queſtion, I multiply each Payment by 
Time, viz. 

30 J. Multiply'd by 2 Mon. produceth = 100 
c0). Multiply'd by 4 Mon. produceth=—_—_—_— 2 
308, Multiply'd by 6 Mon, produceth ——— 180 


The Sum of the Products is—4%0 
Then I divide 480 (the Sum of the Products) by 130 


the total Debt) and the Quotient is 3 r Months for the 


ime of paying the whole Debt- | 

Curft. 2. A Merchant hath owing him 1000 J. to be 
id as followeth, viz. 600 J. at 4 Morths, 200 J. at 6 
lonths, and the reſt (which is 200 J.) at 12 Months, and 
eagreeth with the Debtor to make one Payment of the 


Whole, I demand the Time of Payment without Damage 
) Debtor or Creditor ? oz | 


600 J. Multiply'd by 4 Months is —— 2400 
200 J. Muiltiply'd by 6 Months is —1200 
2001, Multiply'd by 12 Months is —= 2400 


The Sum of the products is —— 6 


NN the Sum of the Products ( 6000) being divided by the 


hole Debt (1000 J.) quotes 6 Months for the Time of 

ment of the whole Debt. | | 

z. The Truth of the Rule is thus manifeſt, if the Inte- 
of that Money which is paid b the e- 


ted Time (after it is due, be equal to The Proof of | 


e Intereſt of that Money (which by the the Rule of 
uated Time) is paid ſo much ſooner than Equation of 
is due at any rate per C. then the Opera- Payments, 
n is true, otherwiſe not. Example. | 
In the laſt Queſtion 600 J. ſhould have been paid at 4 
onths, but is rot diſcharged till 6 Months, (that is 2 
lonths after it is all due) wherefore its Intereſt of 2 
lonths at 6 per Cent: per Annum is 6 J. and then 200 “. 
= =} Was 


——— — a r — — —— cc —. 
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„„er . 


1472 | 
was to be paid at 6 Months, which is the equated Time for 
its Payment, therefore no Intereſt is reckoned for it; but 


200 1, ſhould have been paid at 12 Months. but is paid at 


& Months, which is 6 Months ſooner than it ought, where. 
fore the Intereſt of 200 J. for 6 Months is 6 J. (account- 
ing 61. per Cent. per Annum) which is equal to the Inte. 


reit ot £00 J. for 2 Months, wherefore the Work is right, 


Queſt. 3. A Merchant hath owing him a certain Sum to 
be diſcharged at 3 equal Payments, viz. Fat two Months 
+ at four Months, and 4 at eight Months, the Queſtion 
is, What is the equated Time for the Payment of the 
whole Debt? 1 | 

In Queſtions of this Nature, (vig. where the Debt is 
divided into-unequal Parts) each of its Parts is to be mul 


tiply'd by its Time, and the Sum of the Product is the 


Anſwer. 
multiply'd by 2 Mon. produceth 7 
multiply'd by 4 Mon. produceth 17 
multiply'd by 8 Mon. produceth 27 


woe] - 02] me 


I! be Sum of the Product is 47 
which is 4 Months for the equated Time of Payment. 
If inſtead of the Fractions repreſenting the Parts, you 
had wrought by the Numbers themſelves (repreſented by 
thoſe Parts) according to the firſt and ſecond Example, it 
would have heen the ſame Anſwer ; and ſuppoſe the Debt 
had been 90 J. then 3 of it is 20 l. for each Payment, viz. 
at 2, 4, and 8 Months. Then, 
101, multiply'd by 2 Mon. produceth 60 
30 J. multiply'd by 4 Mon. produceth 120 
30 J. multiply'd by 8 Mon, produceth 249 
The Sum of the Product is 420 
which divided by 95 (the whole Debt) quoteth 452, or 
47 Months as before. | 
Lueſt. 4. A Merchant oweth a Sum of Morey to be 
| pgs 2 at 5 Months, and + at 8 Months, and & at 10 
onths, and he agreeth with his Creditor to make one to- 
tal Payment; I demand the Time without Damage to Deb- 
| tor 
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tor or Creditor? Work as in the laſt Queſtion, and you will 
find the Anſwer to be 7 Months. | | 

Lueſt,'s, A is indebted to B 640 1, whereof he is to pay 
40 J. preſent Money, 3501. at 3 Months, and the reſt, 
(viz. 250 J. at 8 Months, and they agree to make an e- 
. Time for the whole Payment, now I demand the 

ime | | | | 

In Queſtions of this Nature, (viz. where there is ready 
Money paid) you are multiplying to negle& the Money 
that is to be paid preſent, and work with the reſt, as is be- 
fore directed, and divide the Sum of the Products by the 
whole Debt, and the Quote is the Anſwer z for here 40 J. is 
to be paid preſent, and hath no Time allowed ; and accord- 
ing to the Rule it ſhould be multiplied by its Time, which 


is o; therefore 40 Times o is o, which neither augment- 


eth nor diminiſheth the Dividend; wherefore to proceed 
(according to Direction) I ſay, 
350 by 3 Months, preduceth — 

250 by 8 Months, produceth - 


1050 
2000 


WII EIESe nr <eDOS 5 


The Sum of the Product is 3050 


which divided by 640, the whole Debt, the Quote is 432 


Months, the Time of Payment. | | 


Luzſt.6, A is indebted to B in a certain Sum, half 


whereof is to he paid preſent Money, one 3d at 6 Months, 
and the reſt at 8 Months; now I demand the equated Time 
for Payment of it all ? | | 

Anſw. 7 Months is the Time of Payment. 

Lueſt, 7. A is indebted to B 120 J. whereof ; is to be 
paid at 3 Months, + at 6 Months, and the reſt at 9 Months; 
What is the equated Time for the Payment of. the whole 
Sum ? ou ee | 

Anſw. At 6 Months? 

Queſt. 8. Ais indebted to B 420 J. which is due at the 


End of 6 Months, but A is willing to pay him 140 J. pre. 


ſent, provided he can haye the Remainder forborn fo much 
the longer, to make Satisfaction for his Kindneſs ; which is 
agreed upon: I deſire to know what Time ought to be al- 
lotted for the Payment of the 280 1, remaining? | 
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174 Exchange Chap. x; 
The Operation of this Queftion is left to the Learner, 
try his Genius; and who, in this Caſe, muſt have an EA 
to the Rule of Three, | LO 


c HA P. XXX, 
EXCHANGE. 


1. T H E Rule of Exchange informeth Merchants hy 

to exchange Montes, Weights, or Meaſures « 
one Country into (or for) the Monies, Weights, or Mt 
ſures of another Country, and when the Rate, Reaſon, ( 
Proportion betwixt the Money, Weights or Meaſures « 
different Countries is known, it will not be difficult for ti 
Practitioner that is well acquainted with the Rule of Pri 
portion (or Rule of Three) to reſolve any Queſtion, wherd 
in it is required to exchange a given Quantity of the on 
Kind into the ſame Value of another Kind. 

2. In Queſtions of Exchange there is always a Compar 
ſon made between the Coins, Cc. of two Countries (vl 
Kinds) or of more. np | 

3. In Queſtions where there is a Compariſon made be 
tween two Things, (whether they be Montes, Weights, Or. 
of different Kinds, there may be a Solution band by a fi 
gle Rule of Three, as by the following Example. 

Bueſt, 1. A Merchant at London delivered 270 J. Ster 
to receive the ſame at Paris in French Crowns ; the Er 
change 3 Fr-nch Cre wvns her 1. Sterling, I demand ho 
many Trench Crowns he ought to receive ? | 


in p'acing the Numbers, obſerve the th Rule of th 


11th hipter, which being done, the given Number wi 
- ſtand thus: | 
5 J. Crowns _ J. 
| I "nom 370 
and being reduced according to the 
Chapter, will ſtand thus: 
5 As , is to , fois 372 to 12324. 


3 


Rules of the 12t! 


So that I conclude he ought to receive 1234 5 Freni 


Crowns at Paris for his 3701, delivered at London. | 


_ Nuzſt, 2. A Merchant delivered at Amſterdam 537 I 


Flemiſh, to receive the Value thereof at Naples in Dua 
| the 
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Exchange. 175 
the exchange 4 5 Ducats per I. Flemſh. I demand how ma. 
ny Ducats he ought to receive? | 5 
The Proportion is as followeth. 
J. Ducats. J Ducats. 
A is to 2, fo is 5 to 2817 . 
So J find he ought to receive 28 17 + Ducats at Naples” 
for the 387 J. Flemiſh delivered at Amſterdam, 85 
Bueſt. 3. A Merchant at Florence delivereth 2478 Du-- 


catoons, to receive the Value at Tondon in Pence, the Ex- 


change at 53 2 Ster], per Ducatoon; I demand how much: 
Sterling he ought to receive ? | 
The Proportion for Reſolution is, 
Duc. &- as d. 
As 2 is to 2, fois **7* to 18607. 


which is equal to 775 1. 64 for the Anſwer. 


4. When there is a Compariſon made between more 
than two different Coins, Weights, or Meaſures, there a- 
2 ordinarily two different Caſes from ſuch a Compari- 

on. | 

1. When it is required to know how many Pieces of 
the firſt Coin, Weight or Meaſure, are equal in Value to 
a. known Number of Pieces of the laſt Coin, Weight or 
Meaſure. - & 

2. When it is required to find out how many Pieces of 
the laſt Coin, Weight, or Meaſure, are equal in Value to 


a a given Number of the firſt ſort of Coin, Weight, or Mea- 


ſure. - 
An Example of the firſt Caſe may be this, viz. 


Qaeſt. 4. If 150 Pence at London are equal to 3 Ducats 
at Naples, and 4+ Ducats at Naples make 34 2 Shillings at 


Bruſſels ; then how many Pence at London are equal to 
139 5. at Bruſſels ? Facit, 960 d. 2 


The Queſtion may be reſolved by two ſingle Rules of 


Three: For firſt, I ſay, 


If 3 Ducats at Naples make 150 d. at London, how ma- 


many Pence will 3 + Ducats make? Anſw. 240 d. 

By the foregoing Proportion we have diſcoyered that 
4 Ducats at Naples make 240 Pence at London; and by 
the Tenor of the Queſtion we ſee that 4+ Ducats at Ve- 
nice make 35 2 Shillings at Bruſſels, therefore 240 d. at 


London are equal to 345; 5. ” Bruſſels, (for the Things that 
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176 Exchange. Chap. 30. 
are equal to ore and the ſame Thing, are alſo equal to one 
another) wherefore we have a Way laid open to give a So- 
lution to this Queſtion by another Single Rule of Three, 
whoſe Proportion is, wg 

As 34 f. at Bruſſels is to 240 d. at London, ſo is 131 s, 
at Bruſſels to 960 d. at London; which is the Anſwer to 
the Queſtion. _ 5 ; 

An Example of the ſecond Caſe may be this, vix. 

Queſt. 5. If 401. Averdupois-weight at London is equal 
ta 36 J. Weight at Amſterdam, and gol. at Amſterdam 
makes 116 J. at Dant zick, then how many Pounds at 
Dantzick, are equal to 122 J. Averdupoas-wezght at Lon- 
don? Anſwer, 129 3+ l. at Dantzick. 

This Queſtion is likewiſe anſwered by two ſing le Rules of 
Three viz. Firſt, I ſay, Es | | 

As 36 1. at Amſterdam is to 46 1. at London, 
So is col. at Amſterdam to 100 l. at London. 


And by the Queſtion you find that go J. at Amſterdam, 


is 116 J. at Dantzick; and therefore 100 at London is like- 
wiſe equal thereunto; wherefore again I ſay, 
As 1001, at London is to 116 J. at Dantꝛicł. 
So is 1121. at London to 129 5 l. at Dantzick. 
By which I find that 129 3+ l. at Dantz ick are equal to 
112 Averdupois-meight at London. 5 . 


5. There is a more ſpeedy. Way to reſolve ſuch Queſti- | 


ons as are contained under the two Caſes before-mention'd, 
laid down by Mr. Kerſey in the.3d Chapter of his Apper- 
dix to Vingate's Arithmetick, where he hath given two 
_ Rules for the Reſolution of the Queſtions pertinent to the 
two ſaid Caſes. F 
6. But I ſhall lay down a general Rule for the Solution 
of both Caſes; and 1ſt, Let the Learner obſerve the fol- 
lowing Directions in placing of the given Terms, v7. 
7, Let there be made two Columns, and in theſe Co- 
lomns ſo place the given Terms one over the other, as that 
in the ſame Column there may not be found two Terms of 
the ſame Kind one with the other, „ : 
Hlaving thus placed the Terms, the general Rule is, 
Obſerve which of the ſaid Columns, hath the moſt 
Terms placed in it, and multiply all the Terms there- 
in continually, and place the laſt Product for a Dividend; 
then 
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{ Chap. 30. 


Dividend by the ſaid Diviſor, and the Quotient thence ari- 
- ſing will be the Anſwer to the Queſtion, | 


' Bruſſels, then how many Pence at London are Equal to 138 


{ Pence at Zond. | 150 | 3 | Ducats at Naples. 
Ducats at Nap. | 4+ | 341 | Shillings at Bruſſels. 
Shill. at Bruſſ. | 138 p - 


Exchange: 177 
then multiply the Terms in the other Column continually, 
and let the laſt, Product bea Diviſor; then divide the ſaid 


So the Example of the firſt of the ſaid Caſ:s being again 
repeated, viz. If 150 Pence at London make 2 Ducats at 
Naples, and 4 5 Ducats at Naples make 34 ; Shillings at 
Shillipgs at Bruſſels ? 5 8 

The Term being placed accord ing to the 7th Rule, will 
ſtand as followeth ; ET =D | 


Having thus placed the Terms, that in neither Column - 
there is two Terms of one Kind, then obſerve that the 
Column under A hath moſt Terms in it, therefore they 
mui? be multiplied together for a Dividend, vi. 150 mul- 
tiplied by 45 produceth , which multiply d by 138, 
produceth 468, fora Dividend, then in the Column ur. 
der B there are 3, and 34 25 which multiply'd together, p 


produce for a Diviſor, then having divided 892. 


by 1, the Quotient is 960 Pence for the Anſwer as be- 
fore. | 3 

Again, Let the Example of the ſecond Caſe be again 
repeated, viz. If 40 J. Averdupois-weight at London make 


30 J. Weight at Amſterdam, and 90 1. at Amſterdam make 


116 at Dantzick, then how many Pounds at Dantzick are e- 
qual to 112 J. Averdupois-weight at London? 

The Terms being diſpoſed according to the 7th Rule 
foregoing, will ſtand thus Fo | e 


J. at London 40 | 36 J. at Amſterdam. 
J. at Amſterdam \ go | 116 ' I, at Dantzich, 
„ 1 112 f J. at London. | | 
whereby I find that the Terms under B multiply'd together, 
produce 4977 12 for a Dividend, and the Terms under A, 
vi. 40 and go, produce 3600 for a Diviſor, and Diviſion 
being finiſhed, the Quotient giveth 129352 Pounds Dant- 
dick for the Anſwer. wo e 
| CHAP. 
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CH AP. XXXI, 
Single Poſition. 


„N called the Rule of Falſe, is 


that by which we find out a Truth, by Num- 
poſed, either Single or Double. 


2, The Rule of Single Poſition, is, when at once, vr}. 


by one falſe Poſition, or feigned Number, we find out the 


true Number ſought. CS | | 
3 In the Single Rule of Falſe, when you have made 


choice of your Poſition, work it according to the Tenor 


of the Queſtion, as if it were the true Number ſought ; 
and if by the ordering your Poſition you find either the 
Reſult too 'much or too little, you may then find out the 
Number ſought by this Proportion following, viz. 
As the Reſult of your Poſition is to the Poſition, ſo is 
the given Number to the Number ſought. 
Sg Example, | | 
Lueft, 1. A Perſon having about him a certain Number 
of Crowns, ſaid, If a 5th, 3d, and &th of them were 


added together, they would make juſt 45 J. now. I de- 


mand the Number of Crowns he had about him ? 
Anſwer, 60 Crowns. 3 | 
To reſolve this Queſtion, I ſuppoſe he had 24 Crowns 


(or any other Number that will admit of the like'Diviſe 

on) now the 4th of 24 is 6, and the 3 is 8, and the 6th 
is 4 all which Parts, (6, 8 and 4) being added toge- 
ther, make but 18, but it ſhould be 45, wherefore I ſay by 


the Rule of Tbree. | 0 
As 18 the Sum of the Parts is to the Poſition 24, ſo is 
45 the given Number to 66 the true Number ſought, 
For the 4th of 60 is 15,-and the 3d of 60 is 20, and 
the 6th of 60 is 10, which added together make 45. 
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c A AP. XXXIL 
Double Pofition. 


1. TR E Rule of double Poſition is when two filſe 


| Poſitions ate aſſumed to give a Reſolution to the 


Queſtion propounded. 


2. When any Queſtion is ſtated in double 4 
Poſition, make ſuch a Croſs as in the Margent. 
3. Then make choice of any Number you d 


* 


think may be convenient for your working, which call 


your fitit Poſition, and place it at the End of the Croſs 


at @; then work with this Poſition, as if it vere the true 


Number ſought, according to the Nature of your Queſti- 
on; then having found out your Error, either too much 
or too little, place it on that Side the d, then make choice 
of another Number of the ſame Denomination with the 
firſt Poſition (which call your ſecond Poſition) and place it 
on the Side of the Crot at b; then work with this Poſi- 


tion as with the foriner, and having found out your Er- 


ror, eit her too much or too little, place it on that Side 
of the Croſs at c; and then the Poſitions will ſtand at the 
Top of the Croſs, and the Errors at the Bottom, each 
under his correſpondent Poſition, and then multiply the 
Errors into the Poſition croſs-wiſe, that is, multiply the 
firſt Poſition by the ſecond Error, and the ſecond Poſition 
by the firſt Error, and put each Product over the Poſition. 

4. Having proceeded ſo far, then conſider whether the 


Errors were both alike; that is, whether they are both 


too much, or both too little; and if they are alike j then 
ſubtract the leſſer Product from the greater: and ſet the 


Remainder for a Dividend; then ſubtract the leſſer Error 


from the greater, and let the Remainder be a Diviſor, 
and the Quotient ariſing by the Diviſion is the Anſwer 


to the Queſtion, 


5. But if the Errors are unlike, that is one too much, 
and the other too little, then add the Products of the Po- 
ſitions and Errors together, and their Sum ſhall be a Di- 
vidend, then add the Errors together, and their Sum * 
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Double Poſit ion. Chap. 32. 
0 a Diviſor, and the Quotient ariſing hence is the An- 
Queſt 1. A, B and C built a Houſe, which eoſt 76 J. of 
which A paid a certain Sum unknown, B paid as much as 
A, and 101. over, and Cas much as A and B: Now I de- 
fire to know each Man's Share in that Charge ? | 
Having made a Croſs according to the 2d Rule, I come 
 aceording to the 3d Rule to make choice of my firſt Poſiti- 
on, and here | ſuppoſe A paid 6 I. which I put upon the 
Croſs as you ſee, then B paid 16 J. (for its ſaid he paid 10 J. 
more than A) and C paid 221. (for it's ſaid he paid as much 
as A and B) then ladd their Parts. 


1 


* | ] 


9 | 1 18 
19 | 16 
- 120 168 288 C22 
0. X 1 
56 "1 (14 Sum 44 

1 32 hs 20 | 
A 42 76 
= 5 Sg 44 
2; - Gs | | Error 32 


And they amount to 44, but it is ſaid they paid 76 J. 
wherefore there is 32 too little, which I note down at 
the Bottom of the Croſs under its Poſition for the firſt Er- 

ror, 


28 J. all which added together make 56, but they ſhould 
maks 76, wherefore the Error of this Poſition is 20, which 
I put at the Bottom of the Croſs under its Poſition for the 

21 Error; then I multiply the Errors and Poſition Croſs- 
wiſe, viz. 32 (the Error of the firſt Poſition) by 9 (the 2d 
Poſition) and the Product is 288. Then J multiply 20, 
(the Error of the ſecond Poſition) by 6 (the firſt Poſition) 
and the Product is 120. IS 


Then (according to the 4th Rule) I ſubtract the lefſer 


Product from the greater, viz. 120 from 288, becauſe 
the Errors are both alike, (viz, too little) and there 5 
mainet 
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Chap. 32. 


maineth 168 for a Dividend; chen I ſuhtract 22 (the leſ- 
ſer Error) from 32, the greater Error, and the Remain- 
der is 12, for a Diviſor; then 1 divide 168 by 12, and 
the 4 * is 14 for the Anſwer, which is the Share of 
A in the Payment. go | 

6. Again 2dly, If the Errors had been both too big, it had 
had the ſame Effect, as appeareth by the following Work; 
for firſt, I fuppoſe A paid 20 |. then B paid 30 l. and C 
50 J. which in all is 100 J. but it ſhould have been no 


more than 76, wherefore the firſt Error is 24 too much. 


Again, I ſuppoſe a paid 18 J. then B muſt pay 28 J. 
and C muſt pay 46 J. which in all is 92 J. but it ſhould 


27 


have been but 76. 


20 A ä 1 A 18 
8 | B 28 
50 C 320 112 432 C 46 
— 20 18 — 
1co Sum 8) X (144 Sum 92 
76 Subtr. 24 ; ” Subtr. 76 
24 Error | Error 16. 


wherefore the 2d Error is 16 too much; then I multiply 
20 (che firſt Poſition) by 16 (the 2d Error) and the Pro- 


duct is 320; again, I multiply 18 (the 2d Poſition) by 
24 (the firſt Error) and the Product is 432. Then be- 


cauſe the Errors are both too much, I ſubtract 320 (the 
lefſer Product) from 432 (the greater Product) and there 
remaineth 112 for a Dividend; likewiſe I ſubtract 16 


(the leſſer Error) from 24 (the greater Error) and the 
Difference is 8 for a Diviſor; then perform Diviſion, and - 


the Quotient is 14 (as before for the Anſwer. - 


Again, 3dly, If the Errors had been the one too big, 


and the other too little, Reſpect being had to the fifth 
Rule foregoing, the Anſwer would have been the fame ; as 


thus, I cake for my firſt Poſition 6, and then the Error is 


32 too little; then I take for my ſecond. + 


Poſition 18, and then the Error is 16 roo - 96 672 67 7 


much; then 1 multiply the Poſitions. and 6 XC. 


Errors croſs-wiſe, and the Products are 96 48) (84 
and 576, and becauſe the Errors are un- 324 K16 
like, viz. one too big, and another too 43 


little, I add the Product 26 and 576 toge- ther, 
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together concerning their Age; quoth A, I am 18 Tears 


182 | - ; 3 
cher, and their Sum is 672 for a Dividend; 1 likewiſe add 


Duale Pofrion. 


the Errors 32 and 16 together, and their Sum is 48 for a 
Diviſor 3 then having fintſhed Divifion, I find the Quotient 
to be 14, which is the Anſwer, as was found out at the two 
ſeveral Trials before. | 


For Proof of the Work, I ſay, 
l. 

If A paid ? — 14 
Then B paid 14 and 10 (that is) —24 
Then C paid 14 and 24 (chat is)—38 


— — 


e The Sum of all is — 76 


which is the total Value of the Building, and equal to the 
given Number. 5 | 


Thoſe who defire to ſee the Demonſtration of this Rule, 
let them read the 7th Chapter of Mr. Kerſey's Appendix 
to Mr. Wingate's Arithmetick, Petiſeus in the 5th Book of 


his Trigonometria, or Mr. Oughtred in his Clavis Mathe- 


mat ica. 
Niueſt. 2. Three Perſons, A, B, and C, thus di ſcourſed 


of Age; quoth B, 1 am as old as A and half C; and 
quoth C, 1 am as old as you both, if your Years were 
added together. Now I defire to know the Age of each 


"Rn? | . 
Anſwer. A is 18, Bis 54, and C is 72 Years of Age. 


Queſt. 3. A Father lying at the Point of Death, left to his 
three Sons, viz- A, B, and C, all his Eſtate in Money, 
and divideth it at as followeth, viz. to A he gave half want- 
ing 44 J. to B. he gave + and 14 J. over, and to C he 
gave che Remainder, which was 82 J. leſs than the Share 


of B; row I demand what was the Sum left, and each 


Man's Part? 2 


Anſwer. The Sum bequeathed was 588 J. wherefore A 


had-25041, B had 210 J. and C had 128 J. 


Veeſt. 4. Two Perſons, viz. A and B had each in 
their Hands a certain Number of Crown 


s, and A faid to 
B, If you give me one-of your Crowns, 1 ſhall have five 


times as many as you; and ſaid B to him again, If you 
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Chap. 32. © Double Poſition. TV 20A 
give me one of yours, then we ſhall each of us have an 
equal Number; now I demand how many GO. * 
tach Perſon? 

Anſwer. A had 4, and B had two Crowns. = 

Queſt. 5. What Number is that unto which if I add 1—4h 
eo it ae and from the Sum ſubtract 1 8—th of it del, 
he Remainder will be 216? 

Anſwer. 192. 

Many more Queſtions may be added, but theſe well un- 
lerſiood, will be ſufficient, (even for the meaneſt 2 
city) for the Reſolution of any other Queſtion pertinent to 
this Rule. | 

There may be an Objection made, becauſe we have not 
reated particularly upon Intereſt and Rebate ; but the O- 
the peration of ſuch Quettions being more applicable ro Deci- 

| mals, are omitted, til we come to acquaint the Leatner 
le, herewith, 
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Edward Mid winter, at the Three 
Crowns and Looking-Glaſs in St. | 
Paul's Church-Yard, formerl» belong - 
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Fu Hiſtory of the five Wiſe Philoſophers, to 


1 the wonderful Relation of the Life of Jehoſa- 


Pbat, Son of Avenerio, King of Barma in India. To | 
which is added Meditations on the ſeven Stations | 


of Life, with the three great Steps to Eternal Sal- 
vation, as Faith to be our Guide, Hope to be our 


Comfort, and Charity to hide a Multitode of 


Faults. Alſo Inſtructions for Children to be ob- 


bedient to their Parents, a Treatiſe both Plea- 


ſant, Profitable, and Pious. By H. D. Gent. 
The Heavenly Souls daily Exerciſe Morning 
and Evening, being a Mannal of Devout Prayers 
for every Day in the Week. Alſo Meditations upon 
ſeveral Occafions, with ſome holy Ejaculations 
and Prayers befoge, at, and after teceiving the 
Holy Communion.”  < 
The Honeſt London Sy, Part 1. Diſcovering 
the baſe and ſubtle Intrigues of the Town in ſe- 
veral witty and ingenious Dialogues between. 


1. A Wheedling Town Bawd, and an Innocent 


Country Laſs. 2 
2. Gliſter-pipe, an Apothecary, Spatula a Sur- 


geon, Medicus a Doctor, and AÆAgrotus a Patient. 


3. A deluding Landlady and her Daughter, | 
and an honeſt Sailor. . „„ 
4. A laſcivious Miſtreſs, and a handſome 


Prentice. 3 I 0 A =” 
5. A Vintner's Bar-kee F. and anceited | 


Fop of the Town. The whole laying Nen their 


- cunning Intrigues, wicked and-ſubtle Deſiggs, > | 
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